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gy GUSTAV LINDENTHAL,* M. Am. Soc. C. E. 

‘(Copyrighted 1911 by Gustav Lindenthal.) 

The invitation for competitive designs and 
tenders by the Board of Engineers for the Quebec 
Bridge, which has been discussed in its bearings 
on the cantilever designs in Part I. of this 
article (Eng. News, Nov. 16, 1911), called or 
professed to call also for plans of the suspension 
type. The official specifications for the same 
were, however, so vaguely drawn as to fit appar- 
ently only one kind of suspension bridge, namely, 
one having wire cables on low towers in com- 
bination with stiffening trusses. This is at best 
not an economical form for railroad purposes, 
and to those who had oc- 
casion to study the sub- 
ject it was a foregone 
conclusion that a struc- 
ture of that kind, under 
the specifications as 
drawn, would be even 
more expensive than the 
costly official cantilever 


ribbons. But of the many hundred heavy and 
long bars, which had been overstressed from 
shock and tremendous impact in their fall, only 
one was broken, and that in the neck of the eye, 
where it had dropped upon a sharp edge. Here 
was convincing proof of the great superiority of 
this form of bridge members. 

Overstressing and eccentric stresses, which may 
cause a compression member to buckle, will 
leave eyebar tension members practically unin- 
jured. Compression members are particularly 
sensitive to eccentric stress, which is more or 


less unavoidable and must be taken into account. 
That cannot be done with hairsplitting accuracy. 





buckle long before the 
elastic limit is reached, as happened in the first 
Quebec Bridge. 


The 1899 Quebec Suspension Design. 


When the writer made the competitive design 
for the Quebec Bridge on the rigid suspension 
type in 1899 (see Transactions, Am. Soc. C. E.. 
Vol. LV., December, 1905) the only eyebars then 
obtainable were of carbon steel, which can be 
safely used in long spans with a unit-stress of 
20 to 22,000 lbs. Nickel-steel eyebars, which are 
50% stronger and can safely be used with 30 to 
33,000 Ibs., had not yet been made or tested 
Chains of carbon steel would have been exceed- 

ingly heavy for a 

ms of 1,800 ft. 

peared impracticable, so 
the writer proposed 
chains of pin-connected 
wire links with  unit- 
stress of 50,000 and hav- 
ing a tensile strength of 


span 
and ap 


160,000 lbs., three times 
bridge, and that it was greater (as links) than 
not worth trying. that of carbon steel eye- 
For railroad bridges of bars at that time. They 
long span the suspen- were to be of a length 
sion type can economical- and weight easy of 
ly compete with the can- erection, and their proper 
Ulever, when the astiff- -manufacture and pre- 
ening frame is attached scribed strength and 
directly to the chains quality had been guar- 
and when (as at Quebec) anteed by one of the 
rock shores afford cheap largest wire firms in 
aoe Europe (Felten & Guill- 

lett sine constant = FIG. 3. TWO SUSPENSION DESIGNS FOR THE QUEBEC BRIDGE, 1899 AND 1910. popes of Cologne, Ger- 
y). The suspension 


champion of the suspension type; he is not the 
champion of any particular bridge type—no en- 
sineer should be—but he believes in competition 
of merit, the preponderance of which is some- 
eae with one type and sometimes with another 
nde He is inclined to believe that for the 
ee a steel arch construction would 
aes a close competitor to the cantilever 
eee — and perhaps superior to it. It would 
= hi ess metal, but the question and cost 
. on would have required careful study if 
the initial economy was not to be neutralized. 
e Suspension bridge had the great advantage 

er both of an unobstructed waterway for its 


full width. 
Reliability ana Economy of the Eyebar. 
oe to the wreck of the collapsed canti- 





. bridge must have been vividly impressed, 
seb the writer, with the sight of the tangled 


cg omultins Engineer, 45 






Cedar St. New York 





Eyebars are not so sensitive to eccentric stress; 
no failures from that cause are known. 

The weight of columns is two and more times 
greater than that of eyebar members for equal 
axial stress and length. This increases enor- 
mously the dead-load of trusses in long spans, as 
compared with the dead-load of and upon the 
cables or chains of a suspension bridge. 

As the writer had pointed out In past discus- 
sions, long before the Quebec Bridge fell, buck- 
ling of a compression member in a cantilever 
truss means its destruction, while the buckling 
or fracture of a compression member in the 
stiffening frame of a suspension bridge means 
merely an inconvenience. In the old Niagara 
Suspension Bridge, the steel chords of the stiff- 
ening trusses had broken and were repaired re- 
peatedly without interrupting traffic. The 
greater margin of safety, weight for weight of 
thetal, is with the suspension bridge. It is su- 
perior to a cantilever bridge for any span in 
which the dead-load is much greater than the 


system which I proposed was that of an inverted 
spandrel-braced arch with a few modifications; 
see the upper drawing in Fig. 3, herewith. 

The suspension plan, however, was not chosen 
by the Quebec Bridge Co., the supposedly cheaper 
cantilever bridge being preferred, although the 
difference in cost was not important. As a fact, 
the suspension design was the cheaper plan, but 
that did not fit into the program of promotion at 
that time. 

The cantilever bridge collapsed under its own 
weight before it was completed. It can be con- 
fidently asserted that the wire-link suspension 
bridge would never have collapsed, and would 
have safely carried train loads larger than those 
for which, under the specifications at the time, 
it was designed. 


The 1910 Quebec Suspension Design. 


In the meantime the progress in the manufac- 
ture of nickel-steel eyebars had made a chain 
bridge of 1,800 ft. (and if need be of much 
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larger span) practicable. The writer selected for 
this case the system of intersecting catenary 
chords, as shown by the lower drawing in Fig. 3, 
or more fully in Fig. 4 (see inset sheet). So far, 
the system has been used in only two bridges: 
one, a chain suspension street bridge over the 
Tiber at Rome; the other, the two side spans of 
the Tower Bridge (bascule) over the Thames at 
London. In the last-named the suspension chords 
are riveted members with three hinges. 

The Point Bridge in Pittsburgh over the 
Monongahela River (a chain suspension bridge of 
800 ft. span) is sometimes referred to as belonging 
to this system, but this is erroneous. In the Point 
Bridge the chords are not on the lines of inter- 
‘secting curves. There is (for each truss) but 
one chain, hanging in its proper catenary curve 
from the towers; the stiffening frame is on top 
of the chain; the top chord, of box section, runs 
in a straight line from top of towers to the mid- 
die hinge in the chain; it is without stress from 
dead-load and subject to tension and compression 
only from live-load and temperature changes, 
while in the system of intersecting catenary 
curves both chords are ia tension from dead-load. 

The good qualities and economy of the sus- 
pension system with intersecting chains for long 
spans were first recognizéd in England. Among 
the various plans for the Forth Bridge were two 
designs on that system. But as the towers were 
proposed of masonry, the suspension bridge was 
more expensive than the cantilever system, 
which .was chosen and built. With high steel 
towers and deep sag of the chains, the construc- 
tion can be much cheapened. 

In the design for the Quebec Bridge a sag of 
one-eighth of the middle span was chosen. It 
required towers 430 ft. high. For a number of 
reasons it would have been preferable to have 
only two legs in each tower instead of the four 
shown in the plan; each leg to test on a large 
cylindrical’ pier, as in the first suspension de- 
sign. ‘ But the size of the stone piers for the 
metal towers had already been fixed, appar- 
ently without regard to anything except the 
official cantilever design. 

As an alternative the old stone piers could have 
been used. They had not been injured by the 
collapse of the old superstructure. No settlement 
of any kind had been observed, which proved 
that the pier foundations were sound and safe. 
As the new bridge was to be heavier and wider 
than the old one, requiring larger bearing area 
on the foundations, it would have been sufficient 
for the spreading steel towers of a suspension 
bridge and also for a cantilever bridge to sim- 
ply lengthen the old piers at each end and to 
bind the new foundation and masonry into the 
existing one, all of which could have been done 
for less than half the cost of the new piers as 
planned and now being built. But before it was 
known what kind of structure the new bridge 
would be, the new piers had been decided on and 
were contracted for. Truly a most remarkable 
proceeding; a million dollars more or less for the 
piers alone did not seem to matter. 

The dimensions of the new piers being in that 
way given, the towers of the suspension design 
were accommodated to them so that the column 
footings should distribute the load uniformly over 
the entire foundation. Long piers, as mentioned, 
would have afforded greater width of towers, 
which would have been better. As it happens, 
the height of the metal towers of the suspension 
bridge is 3% times the base (430:130) the same 
proportion as in the cantilever bridge (290:88). 


Form of Chains. 


The curve of the chains and the distance be- 
tween them can be chosen (within certain 
limits) at will, so that no compression shall occur 
in them from any portion of the live-load. The 
chords can then be composed entirely of either 
eyebars or wire links with simple details. 

When this system is intended for a railroad 
bridge, it is important that the live-load de- 
fiections in the middle span shall be a mini- 
mum. To that end the motion of the tower 
tops must be a minimum, which is obtained 
when the top chain in each end span is laid in 
a straight line from tower to anchorage. The 
curve of the bottom chain in the end span is 


then determined by first locating the equilibrium 
curve for the entire dead-load (as shown by 
dotted line in Fig. 4), and then making the bot- 
tom chord at each panel-point vertically equi- 
distant from that curve with the top chain. 

In the middle span the depth between the top 
and bottom chords at the quarters was chosen 
for appearance sake to be nearly the same as 
the mid-depth in the end spans. The inter- 
secting lines of the chords are thus lopsided 
curves, vertically equidistant at each respective 
panel-point from the equilibrium curve for dead- 
load. <As the dead-load is not uniform (it is 
larger near the towers) the equilibrium curve is 
not a parabola, nor are the intersecting chords 
on parabolic lines. Their form is readily deter- 
mined after a few trial calculations of the dead- 
load. With that arrangement the web diagonals 
have no stress from dead-load. The system is 
statically determinate. 

Nickel-steel was proposed only for the eyebars, 
pins and pin plates of the chains and for the 
long suspenders. All other steel in the bridge 
was carbon steel, which is about $40 per ton 
cheaper than nickel-steel. 


Unit Stresses in Chains. 

In proportioning the sections, the specifica- 
tions were adhé**d to, wherever practicable. The 
live-load was £1,840 lbs. per lin. ft. of bridge. 
But for the towers, trusses, suspenders and an- 
chorages a live-load of 16,840 Ibs. per lin. ft. was 
assumed, which is equal to E-50 with 50% im- 
pact on each track plus 920 Ibs. on each road- 
way. That was done to save work in the com- 
putations, since the specifications prescribed 
that the deflections should be given for that hy- 
pothetical live-load of 16,840 lbs. By equating 
the unit-stresses for the load of 11,840 to those 
for a load of 16,840, one computation sufficed. 

For the tension in the nickel-steel eyebars the 
unit stress is 27,500 Ibs. for a live load of 16,840. 
It is in this case the equivalent of 25,000 for 
L. L. 11,840 plus bending under own load.* This 
stress of 25,000 in nickel-steel eyebars is also the 
equivalent of 55,000 in wire cables (if used) as 
prescribed in the specifications, and based there 
upon a minimum strength of 200,000 lbs. for the 
wire. 

The strength of a wire cable is equal to that 
of its combined strands or ropes, just as that of 
a chain is equal to that of its combined eye- 
bars. The strength of a strand; as shown by 
tests, is 15% to 20% less than that of the wires, 
because the wires of a strand (whether parallel 
or twisted as a rope) do not and cannot be made 
to break unitedly, principally because of the 
small elongation, only 1144 to 2%%, of the wires 
before fracture (see Transactions Am. Soc. C. E. 
1896, p. 415). Long strands of 200,000-Ilb. 
wire will do exceedingly well if on testing they 
show a minimum strength of 165,000 lIbs., in- 
cluding wire splices. The unit stress of 55,000 
is one-third of 165,000 in wire strands, just as 
25,000 is one-third of 75,000, which is the un- 
necessarily low minimum that was set in the 
specifications for nickel-steel eyebars. If strands 
may be had stronger, so also can nickel-steel 
eyebars be had stronger. It does not change the 
relative proportions of strength, so that in the 
design the 25,000 nickel-steel chain is the equiv- 
alent of a 55,000 wire cable for the live-load of 
11,840 lbs. and the equivalent of 27,500 in the 
nickel-steel chain for the live-load of 16,840 Ibs. 


Since this hypothetical live-load could be 

*Special attention was given to the bending 
stresses in the eyebars of the chains (there were 
5,120 bars in the chains subject to bending) from 
their own weight, which stresses are not as high 
as they are usually assumed to be. The extreme- 
fiber stress C was aneeings from the formula 


cs 
5 s td 
1+-—_ _ 
h? 
obtained by equating the bending moment from 
the weight of the bar to the opposing bending 
moment caused by axial tension upon the bent 
bar. In the formula 
d max. os stress in a rectangular bar 
when free from longitudinal tension, 
= unit-stress for axial tension, 
= modulus of elasticity, 
= length of bar, 
= depth of bar, 
actual deflection is 
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Me jal 
ial 


brought upon the bridge onl, 
Preparation, perhaps with iron 
each track and gravel or pig- 
roadways, and as such a great 
impact and more in the natu: 
dead-load, a high unit-stress . 
up to three-quarters of the « 
mum 45,000). It follows th 
chains would have been more 
500, and even then the chains 
relatively safer than the nicke|- 
members in the cantilever desi: 

The suspension design is not « 
would have made if free to fo}! 
ment. It was drawn to suit 
the piers and the prodigal spe 
they evidently did not contemp 
sign. 

As it is, the nickel-steel eh, 
enough to carry the dead and |i 
railroad tracks, two wagon r 
lines, including 4,000 lbs. more s: 
for the two additional railroad 
load for such case would be y:: 
Ibs. per lin. ft. The unit-stres 
chains from all that load wi 
30,000 instead of 25,000. 

In my judgment the design is 
the chain-trusses and as badly inced as js 
the Board’s design, but it was fitted to th: one 
as found. 

The design of the chains included « 
of the secondary stresses from fray 
These were found to be negligible except at th 
towers, where an addition of 5% to th 
sections and pin-plates was found to be sufficiey: 
for the purpose. The angular deflections 
larger near the towers than at 
the trusses. 
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Towers and Anchorages. 


The towers, of carbon steel, have narrow fat 
bearings at bottom and pin bearings at top. Se 
Figs. 7 [inset], 9 and 10. The maximum compres. 
sion (from dead and hypothetical liv: 
and traction stress) is 16,000 at middle, increasing 
towards top and bottom to 20,000 lbs., corre- 
sponding to 14,000 and 18,000 respectively for 
the live-load of 11,840 Ibs. All the columns are 
closed compact sections. The stresses are defi- 
nitely distributed from the single pin bearing at 
top. The framed tower as a whole is far within 
the safe value by Euler’s theory properly ap- 
plicable to this case. 

The entire load from trusses and floor is de- 
livered by the chains at top; no part of the floor 
system rests directly on the towers. The floor 
can slide through the towers and can deflect 
without bearing upon the towers below the floor 
line (see detail in Fig. 12). This arrangement 
brings upon the two suspenders nearest to each 
tower a load 50% greater than upon other sus- 
penders, but it avoids a peak in the deflection 
curve at the towers which would result from 
the elongation of the suspenders in conjunctior 
with the shortening of the towers under load 

The maximum longitudinal motion of the tower 
top is 714 ins. The bending stresses from that 
motion are less than 1%% of the vertical stresses 

At the base the horizontal component is taken 
up by steel beams embedded in the masonry, 
which protects them against temperature stresses. 

The details and shopwork of the towers are 
within the capacity of existing plant, as in fact 
is the entiis design of the bridge, so that no 
new plant should be needed for its fabrication 
This is in contradistinction to all the cantilever 
designs, which require new large plant and shops 
estimated to cost more than one-million dollars 

The erection of the towers is no more difficult 
than that of structural steel for many high 
buildings, which has become «n everyday 
operation. 

The anchor chains run in straight lines from 
the anchor piers of granite into an hor pits ex- 
cavated in the rock; they are encased in com 
crete as shown in Fig. 8 [inset]. : 

There is a large excess of section im sal 
plain bars of carbon steel betwe' pin holes. 
I preferred plain bars for the snchor -— 
to forged” eyebérs, notwithstanding the 
greater weight and’ cost, because their @ 


-load, wind 






























































IgII. ENGINEERING NEWS. 615 








21 November 

long songation une” load is 
Is on spaller, and * motion 
n the of the tower is thus 
from pinimized. lower 
scent ends of the an- OF chains 
ake hold anchor 

ni. girders, bea! with 
1 the , grillage of |(-in. eye- 
) peams again granite 

per) masonry, 2! against 
e8sior the concrete the an- 

chor pits. Section G-H 
Write As regards the resist- 
judg. ance of the an horage to 
a. yfting and sliding, the Section E-F. _ * e 
hough depth of the anchor pits io oo’ Sia 
f anchor chains were chosen on The eyebars, pins, and C—— war BESS é ; 










n de and the length 


the assumptior that they are in loose rock. If pin-plates are of EL55660 
strong rock should b¢ fairly compact, a substantial re- mnickel-steel, also the t ] \/ A ( \¢ J 
of! G5 ib 


+ of anchorages could be made. long suspenders. All 






f four duction in cost 

trolley put even with that assumption the total cost of other parts are of car- | ; . * 
> floor anchor masonry Was less than the similar cost bon steel. Web mem- CERRO 484s, e==ry 
e live- for a cantilever pridge. The quantities for one bers are subject to & a 

20,000) anchorage are stated in tabular form on p. 616. alternate tension and 

same The anchorage stresses are stated under Fig. 8 compression, and are 


[inset]. field-riveted to the gus- 


Truss Details; Traction Forces and Expan- set-plates (see Fig. 6) 
ae sion Joints. [inset]. The pin-plates 
whe The form of the trusses as already noted is have very low bearing 
oe ach that the diagonals are not affected by the stresses on the pins. 
patie jead-load but only by live-loads. The dead-load The eyebar heads have 
Ber: decreases from the towers towards the middle 50% excess of section 
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ameter equal to the width of bar, so that the 
bearing stress behind the pin shall not exceed 
the tensile stress in the bar. The pins have 
holes drilled through the center for their entire 
length, to ascertain the soundness of the ma- 
terial in their interior. 

The stresses in the web members alternate 
between 740,000 compression and 14,000 tension 
for the hypothetical live-load (16,840) exclusive 
of bending stresses in diagonals from own load, 
for which special additions were made in the 
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flanges. For the live-load of 11,840 Ibs. corre- 
sponding stresses are 7,000 and 10,000. The 
unit-stresses were kept low because reversional 
stresses occur under each passing load. 

All web members are of a weight and length 
to be completed in one piece at the shops. The 
largest is about 100 ft. long, and weighs about 
20 tons. $ 

The traction forces are assumed to be ab- 
sorbed by the floor system, connected through 
the wind diagonals, and are delivered through 
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ng reality these special members are superfluous, towers and has its largest chord sections here. therefore purely academical and of no practical 







































because they can act only after the great inertia 
and resistance of the continuous and heavy floor 
and of the suspenders to motion over the full 
length of the bridge are overcome—an improb- 
able event. 

There are on this bridge no open or expansion 
joints as on a cantilever bridge. Such joints 
being the cause of shock and blows upon the 
track, they are placed upon rigid supports at 
each abutment, where special provision for ex- 
pansion can be made, with overlapping rail joints 
sliding on cast-steel supports. 

The expansion of stringer bearings on each 
abutment is + 7.6 ins. max. The slow pendulum 
motion in the short suspenders near the anchor- 
ages from temperature changes is allowed for 


by using here flexible suspenders made of wire 
links or wire ropes. 


Floor System and Wind Truss. 

The drawing Fig. 11 shows the floor system 
and the wind truss. 

The stringers are throughout built in between 
the box floorbeams. All eight stringers have 
their bottom flanges in the same plane. The 
Wind diagonals are riveted to their bottom 
flanges at all intersections. 
The wind chords are carried on the bracketed 
fends of the floorbeams. The wind truss is en- 
Hrely independent of the vertical trusses, and 
Ms web arrangement is such that floorbeams 
ere Not utilized as struts. 
In order to pass the floor system through the 
towers, the floorbeam in the tower is carried at 
“ich end by trussed girders, which in turn are 
“pported by suspenders nearest to towers 
Fig. 12). 
The wind truss is purposely made wider than 
e width between trusses (88 ft.) to obtain 
t lateral rigidity. It is 104 ft. wide between 
mind chords (1/17 of the river span). The re- 

on of the wind truss is delivered to the towers 
<4 ‘ough a sliding bearing of cast steel (Fig. 13), 
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It has an average weight of 2,000 Ibs. per lin. ft., 
including wind diagonals, which is low, resulting 
from the great distance between chords and 
from the continuity of the trusses. 

No wind bracing is required between chains 
and suspenders, both being in stable equilibrium 
and resisting wind pressure by their inertia. 
The chains deliver their share of lateral pres- 
sures at top of towers and at center of middle 
span, and the ‘suspenders deliver their share of 
wind pressure directly into the wind truss. The 
total weight of metal required for wind bracing 
in the towers alone equals the total weight of 
the wind truss 3,080 ft. long. 


Deflections. 

The deflections of a heavy suspension bridge 
under live-load are sluggish and free from vibra- 
tions, in which respect they differ advantage- 
ously from the jerky vibrations of the cantilever 
system. The deflection diagrams in Fig. 14 show 
the extreme deformations under the hypothetical 
live-load of 16,840 lbs., which could not be real- 
ized, and under temperature changes. 

The maximum deflection from a temperature 
change of 75° F. would be + 27.7 ins., causing a 
change of grade of 0.27%. 

The maximum deflection from live-load in the 
most favorable position would be 25.7 ins. at 
center, causing an average change of grade of 
0.27%. 

The maximum deflection in each half from 
most unfavorable position of live-load would be 
17.2 ins., causing a change of grade of 0.45% at 
tower and 0.55% at middle of bridge. 

All these deflections from temperature and the 
hypothetical live-load do not produce a grade 
steeper than 1% at any point of bridge, or less 
than the grade of 1% on the approaches to the 
bridge. ; 

The greatest change of grade would occur from 
live-load and high temperature acting together. 
In all these deflections the great resistance of the 
suspended structure to change of form by rea- 
son of its own great weight and inertia and its 
stiff floor is not considered. These reduce greatly 
deflection and vibration (see Transactions Am. 
Soc. C. E., Vol. LV., December, 1905, p. 62). 

All the above deflections from live-load are 


importance. They could not be produced except 
by special preparations requiring several days 
and by stopping all regular traffic over bridge. In 
ordinary operation a heavy coal train of 40 cars 
weighing 4,500 Ibs. per lin. ft. would produce a 
deflection of less than 6 ins., or 1/3,600 of the 
span, which is a smaller ratio than in truss 
bridges of ordinary span, where 1/1,200 is con- 
sidered sufficiently rigid. 

A heavy passenger train with two locomotives 
moving at the rate of 60 miles per hour would 
deflect the 1,800-ft. span 2 ins. at the center 
(1/10,000 of the span) and require for it 16 sec. 
It is clear that the suspension bridge, if properly 
designed, leaves nothing to be desired in rigidity 
The deflections are as much under the control 
of the designer as in any other bridge type. The 
objections to a suspension bridge for railroad 
use because of deflections are based either on 
ignorance or on prejudice: 


Erection. 

The erection of the chain bridge is as follows: 
Falsework of steel in each end span carries the 
floor and also about one-half of the load of the 
trusses (see Fig. 15). The eyebars outside of 
web members are at first left off so that the top 
of the towers can be connected with the anchor- 
ages before the erection of the middle span 
commences. For the erection of the middle span 
temporary cables are used composed of wire 
ropes, temporarily anchored to each anchorage. 

The first set of eyebars for the middle span is 
supported from the temporary wire cables. The 
erection commences at the towers and progresses 
towards the center, leaving the pins sticking out 
on each side. After the first set of eyebars of 
the upper and lower chains are connected at the 
center, the chains become self-supporting. ‘The 
vertical and diagonal web members are so de- 
signed that they can be slipped in at any time 
after the pin plates in the top and bottom chains 
are in place. As the eyebars without stress are 
shorter than the eyebars under stress in the 
chains, they are pushed on with the aid of pilot 
nuts and screw rods, passing through the holes 
in the pins, an operation familiar to workmen 
erecting large pin-connected bridges. 

After the trusses are erected, the floor system 
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and wind truss are put in place. All riveting of 
web members and in floor system is done when 
all the steel hds been erected, and when the 
chains have their ful] strain from the dead-load. 


Comparison of Suspension Design and Canti- 
lever Design. 

Both designs being based upon the same live- 
loads and specifications, and having the same 
length of span (with only small differences in 
the end spans) comparison of the respective steel 
weights is permissible. 

The unit-stresses in the floor system, sus- 
penders and wind trusses are exactly alike. But 
the factor of safety in the suspension trusses is 
the larger, since the tensile unit-stress of 25,000 
in the nickel-steel chain has obviously a larger 
margin of safety than the compressional unit- 
stress of 19,000 for the same loads in the canti- 
lever design. If, for instance, such a load were 
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span, or 36,000 (about half the population of 
the city of Quebec) on the entire bridge. The 
specified amount of 1,840 Ibs. per lin. ft. for the 
two roadways on the bridge is a larger live- 
load than the four cables of the Brooklyn Bridge 
(which has the heaviest street traffic of any 
long-span bridge in existence) carry from the 
densest street-car, wagon and pedestrian traffic 
during rush hours. 


As there is simultaneously assumed a snow 
load of 1,500 Ibs. per lin. ft., which means snow 
more than 12 ins. deep on the roadways, it seems 
hardly possible that a dense street and trolley 
traffic could be trudging through the slush over 
the bridge at the same time, and with two heavy 
overloaded coal trains speeding both in the same 
direction. But on such live-loads with low unit- 
stresses the designs are based, with the follow- 
ing results: 


‘ 
\e ‘ 
pa adbeeendin ame oop 


IN IMVINZN J 
tT NWN 


{ 
Sy 





of steel are nearly the same 
Suspension design has only 
the costly nickel-steel. 


The suspension design ws 
stinted, as may be seen fri 
steel in the floor system, con- 

8S, stringers and beams« 
per lin. ft. in the suspension 
000 in the Board’s Design. 

The difference of 1,800 lbs 
a liberal interpretation of +) 
regards the details, the us: 
between floorbeams to faci! 
Moreover, the stringers are 
floorbeams throughout, giyi: 
while in the floor of the ea; 
stringers rest (except in the 
on top of the floorbeams, 
weight in details of connect 


| Loads given have to be 
carried on the falsework 

ve Erection, equal to 

the ? of Verticals, Pins, 

Bin s, Gusset Plates and 

that Number of Eye-Bars in Bo 

Upper and Lower Chord which 

are placed on the Pins 

between the Forks of the 
Verticals. 


FIG. 15. DIAGRAM FOR PROPOSED PLAN OF ERECTION, 1910 SUSPENSION DESIGN FOR QUEBEC BRIDGE. 


(1.—Towers will be riveted up in place, anchored during erection to the staging, which is to be of steel, and the staging tho: 


and anchored to abutment so that tower shall not lean one way or the other during erection. 


2.—Chains of middle span will be erected from temporar 


or wire ropes. 


rh honded 


i, wire rope cables placed over each tower, 40 steel wire ropes 2'5-in. diam. required 
over each tower, from which first set of eyebars of upper and lower chain (one and two alternating per panel) will be suspended on 


iam, required 
idjustable bars 


3.—The side spans will be erected on falsework as follows: First the floor system, then the eyebars and pins of lower chord chain, but only 


that number of eyebars that comes between the forks or the pin plates of the verticals. 


in 
then those eyebars of mgpet chain located between upper forks of verticals leaving the pins projecting on each side. 
ns of the middle span are partially erected and the chain 


pushed on after the cha 


self-supportin 


Then the gusset and 


lates, then the verticals and 
he remaining eyebars will be 


from anchorage to anchorage. 


4.—After first set of eyebars for each chain in the middle span is connected up and self-supporting, the remaining eyebars, pin plates and 
gusset plates (for suspenders and web members) will be pushed on to the pins until chains are completed. Then follows the erection of the verti- 


cals, the diagonals, which are without strain from dead load and can be put in place after chains are completed. 


floor system of the middle span to be erected.) 


applied in both designs as to increase the stresses 
100%, that is to 50,000 in the chains of the sus- 
pension bridge and to 38,000 in the compression 
members of the cantilever bridge, the eyebars 
of the chains would still be doing duty, although 
strained up to or a little beyond the elastic limit 
(at most getting a set, but not fracturing), 
while the long compression members of the 
Board's Design would most probably have passed 
the buckling limit, causing collapse as they did 
in the old bridge. The limits of safety in any 
metal bridge are set by the compression mem- 
bers if designed under any existing specifications. 
This fact makes a properly designed suspension 
bridge the safest of all metal bridges. 

As already stated the live-load assumed at 
11,840 Ibs. per lin. ft. of bridge for the Board’s 
Design is much larger than any that can be or- 
dinarily brought upon the bridge. A load of 
10,000 lbs. per lin. ft. in the trusses or on the 
chains would be ample to cover the heaviest coal 
trains on both tracks and any wagon or trolley- 
car loads that may happen upon the bridge 
simultaneously. In a very long span the live- 
load on a wagon road is of small importance 
compared with the weight of heavy railroad 
trains and of the structure itself. It would be 
sufficient to provide a floor construction for the 
wagon roads strong enough for the usual con- 
centrations, without special addition to the 
trusses. The specifications, however, call for 
an addition in the trusses of 1,840 lbs. wagon 
and trolley load. It is equivalent to four lines 
of heavy touring cars, and would take 600 of 
them to cover the 1,800-ft. span, or 1,000 to 
cover the entire length of the bridge. It is also 
equivalent to 22,000 persons on the 1,800-ft. 


BOARD’S DESIGN. 
The steel weights are: 


Nickel-steel. 
46,273,000 
58,293,000 

193,000 


104,759,000 
000 Ibs. 
Length , 1,758, 
Total 2,93T ft. (2) 
The cantilever contained therefore, per lin. ft.: 


35,700 Nickel 
14,600 Carbon 


Total 50,300 lbs 
Small girder approaches, together about 200 ft. 
long and containing 1,400,000 lbs. carbon steel, 
bring u pthe total weight to 148,963,000 lbs. 


SUSPENSION DESIGN. 


The steel weights are: 


Carbon Steel. 
16,715,000 
23,167,000 
31,325,000 ’ 
17,745,000 855,000 


88,952,000 56,433,000 
Total weight 145,385,000 Ibs. 
Length of spans 660, 1,758 660 
Total 3,078 ft. 
The suspension bridge contains therefore, per 


lin. ft 
18,300 Nickel 
29,000 Carbon 


Total 47,300 lbs. 


It will be observed that more than one-third 
of the total steel (50,050,000 Ibs.) is in the towers 
and anchorages. This weight does not come 
upon the suspension trusses, which explains the 
small proportion of nickel-steel as compared 
with the cantilever trusses, which have to carry 
nearly the entire weight of the steel. 

The above figures, based upon minutely elabo- 
rated designs, show that while the total weights 


Carbon Steel. 
18,219,000 
21,169,000 

3,416,000 


42,804,000 
weight 147,563 
of spans 


Two side spans 
Main span 
Anchorages 


Total 


Nickel-steel. 
23,843,000 
31,660,000 

75,000 


Two side spans 
Main span 
Towers 


Thereafter the suspenders and 


and connection of girders in the Board's design 
are close to the specifications without margins, 
and for the wind struts thin angle sections are 
used, which would not pass muster under most 
of the specifications for American railroad 
bridges. The least thickness of two-faced steel 
in the floor and bracing below the floor should 
have been %-in., to provide margin for the in- 
sidious corrosion of iron over saline waters 
Metal for that protection should not be grudge 
But in the official design the thickness of two 
faced metal was in some places less than ‘-l0, 
as in the webs of the rolled I-heams under the 
roadways. 


The quite proper desire to save metal was ev 
dent from these details in official plans, but the 
mistaken economy by the pound in floor details 
appears like a parody, when compared with the 
waste of thousands of tons in the trusses through 
wrong design. Another cause of wastefulnes 
was the unnecessarily heavy track constructioa, 
and the concrete foundations for the roadway 
and sidewalks, amounting to 6,500 !bs. per lit. ft, 
just where great weight could have been saved 

This heavy track and flooring. unsuited 
very long spans, was imposed upon all com 
petitive plans. It is also in the age 
bridge. By leaving off the heavy concrete “a 
ways and sidewalks and reduc ns the a 
to 10,000 Ibs., one of the bidders reduced a 
steel for the cantilever bridge °"4 ea 
to 98,000,000 lbs. The latter the 7 
plan, as before mentioned, bu! for all ~ 
cannot be considered a good pi.” See 
the same st and at the same cost 4 aoa 
bridge of better design could be had, as ® 
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ioned, wh n would have accommodated 
ae road’ ; and trolley lines, as had been 
are from beginning. 
?" spensi © bridge could, of course, in like 
_ a red: ed in weight of steel to 98,000, - 
ged of w. ch 61,000,000 would be carbon 

37,000,000 ckel-steel. Tenders invited on 
= ign in ‘ne manner of the leading Ameri- 
omg eae panies would have shown the 
oe ze the stclwork most probably under $7,- 
0.00 Adding to it a liberal allowance for 


lend, piers and .nchorages, interest during con- 
ie contingencies and engineering, the 
very strong railroad, wagon and 
ice would have been about $10,- 
time of completion four years, 


struction, 
total cost for a 
trolley line br 


000 and thi 
oes from date of order. 

The Quebec Bridge when completed within the 
next four years will have cost the Canadian 
Government about $18,000,000, including the loss 


of the old bridge, cost of engineering and in- 
ast during construction. And then it will 
as only an unsightly two-track railroad bridge 
githout wagon roads and trolley lines. The lat- 
ter accommodations would have been of great 
- penefit, and they may later on require a 
separate pridge, which if ever so cheap and 
light (as a half stiffened wire-rope suspension 
bridge for slow loads) will cost $3,000,000 more. 
Together $21,000,000 for an accommodation that 
could have with certainty been obtained for 
$10,000,000. 

The Quebec Bridge is one of those instances of 
large work which illustrates the costliness of 
drifting along with poor engineering preparation 
and mismanagement. If the subject had been 
studied, worked out and reported upon, as any 
large work of this kind should be, it would have 
meant the saving of many million of dollars, 
many human lives and a handsome bridge fully 
mpleted by this time. 





The Contractor’s View of City Contracts and 
Specifications. * 
By C. A. CRANE.t 


The subject of this paper is one which has been 
often and thoroughly discussed for the last sev- 
eral years. A most admirable paper was present- 
ed before your society by Mr. John C. Wait some 
six years ago. The matter was also very exhaus- 
tively discussed before the American Society of 
Civil Engineers in a paper presented by Mr. Will- 
iam B. Bamford, in 1910, and “The Contractors’ 
Point of View on Engineers’ Contracts and Speci- 
fications” was the subject of a paper before the 
Association of Engineering Societies, presented in 
July, 1907, by Mr. James W. Rollins, Jr., president 
of the contracting firm of Holbrook, Cabot & 
Rollins. 

However, in spite of the discussion brought out 
by those papers, and the almost unanimous agree- 
ment that contracts were too one-sided, no per- 
ceptible change for the better has occurred. 

Every one of you engineers here tonight will 
agree with me that there are many unfair clauses 
incontracts you have been engaged upon, but in- 
dividually, you may say, “I didn’t prepare it—I 
had nothing to do with the specifications—why 
don't you make the kick to the man who drew it 
up” And when we find the man who drew it up, 
he says, “These contract matters are up to the 
Corporation Counsel,” or “They are regulated by 
charter or ordinance,” and as to the specifications, 
unless they be for some extra large undertaking, 
the old ones are copied year after year because 
at has been no general demand to change 
them, 

We are all agreed on one thing—none of us will 
ever live to see a perfect contract on city or any 
other public work. So long as the bidding on 
contracts is unrestricted, the contract must of 
necessity be drawn to protect the city, or the 
State or the government, from dishonest prac- 
tices. No reputable contractor can object to this 
‘ondition nor will he deny its necessity, but what 
he does object to is, that those clauses which are 
inserted in the contract more for protection than 
literal enforcement, are often applied to him re- 
sardless of good and substantial performance, in 
order to secure strict compliance with the speci- 





eee de to the so-called “Club Clauses.” 
Extracts from a paper presented before the 
Sty of Ths Municipal Engineers of the City 
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Mr. Rollins, in his paper just alluded to, says: 
“Every unnecessary or unfair clause in a specifi- 
eation has its part in limiting competition and in 
lowering the standard of honesty among contrac- 
tors. A clause that may be used as a club can 
be avoided in one of two ways, either by not bid- 
ding on work governed by the clause or by using 
graft to insure that it shall be a dead letter.” 

An instance of one of these impossible require- 
ments, or club clauses, is to be found in the con- 
tract for asphalt pavement in the provision for 
tests just prior to the expiration of the guaran- 
tee. The clause provides that if any portion of 
the pavement shall show a variation of more than 
% in. under a 4-ft. straight edge, such portion 
shall be immediately repaved by the contractor. 

Is there a pavement in the country, let alone 
Greater New York, which can comply with so 
rigid a test after five years’ usage? I very much 
doubt it, and at the same time I have never heard 
of any engineer who applies his 4-ft. rule to the 
entire surface of the street before issuing his 
certificate. Perhaps this clause was responsible 
for the report of an engineer in the Bureau of 
Highways not long ago who refused to certify 
that the work had been placed in acceptable con- 
dition because the pavement still showed waves 
of sufficient magnitude to make water hesitate! 
In making the statement that this impossible test 
is not resorted to, it should not be presumed that 
it has been avoided by payment of graft, as 
might be assumed from the foregoing quotation. 
It is simply because the requirement is so thor- 
oughly ridiculous that it is hard to conceive of 
any engineer who would have the nerve to pro- 
ceed toward its enforcement, or of any Borough 
President, or court which would sustain him if 
he should. 

The contracts prepared by the Board of Water 
Supply for the Catskill Aqueduct are conceded by 
contractors to be as fair as any they have ever 
worked under. The specifications are explicit in 
defining every detail that enters into the con- 
struction, and just what the payment for each 
item includes. No expense has been spared in pro- 
curing the best engineering skill, and the ad- 
vance information to bidders is presented in a 
most complete manner. Yet the clause disavow- 
ing responsibility for the estimate appears in the 
contract. 

The contractor is told he must conduct his own 
investigations in the six weeks, at most, before 
submitting his bid, which of course he cannot do. 
He is bound to be guided by the information fur- 
nished by the engineers, and if it subsequently 
turns out to have been misleading, to a degree, 


entailing additional work and expense, such a 
contingency should be provided for in the con- 
tract. 

Engineers who have spent months in taking 


borings, making subsurface examinations and pre- 
paring their estimates know how impossible it is 
for the contractor to verify this work before bid- 
ding, and they should be the first to endeavor to 
have this clause eliminated in order to allay a 
sometime suspicion that the low bidder obtained 
advance information which was withheld from 
his competitors, and that he got the job because 
of such exclusive information. 

This clause was decided in the contractor's 
favor not long ago by the Connecticut courts. The 
portion of the opinion relating to the legal status 
of the estimated quantities was very clear. It 
stated that the representations in the advertise- 
ment and the notice as to quantities carried with 
them “the assertion of being made upon some 
basis of superior knowledge. Their purpose was 
to supply information to persons who were ex- 
pected to act upon it in a business dealing with 
those who made them, and who were entitled to 
accept and act upon it as expressing what it pur- 
ported to express, to wit, information having a 
basis in such superior knowledge.” Elsewhere 
in the opinion the matter is explained in other 
words: 

It is apparent that the facts involved in the 
statements and a) Ayre age in question were 
such as not to e equally available to both 
parties, were not at hand or within the observa- 
tion of the contractors, and involved investiga- 
.tions of conditions, study and computations for 
which expert technical knowledge was required, 
if not also a search of the minds and purposes of 
the members of the board. They were made by 
a party in a position to have, and who assumed 
to have, not only a superior knowledge, but also 
a knowledge which had a foundation in expert 
examination and study, and they were made for 
the purpose of being acted upon, and promptly 
aoted upon. 

If this be good law, it only requires a similar 
case in this state to forever knock out the irre- 
sponsible clause. 

It is a confession of laziness or lack of faith 
in his ability for an engineer to insert the pro- 
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vision that if anything has been omitted from the 
plans or the specifications, which is required to 
satisfactorily complete the work, such omission 
shall be supplied by the contractor without extra 
compensation. Such a clause might also be urged 
as justification on a contractor's part for evading 
the specifications in every possible particular, for 
as a man who had been up against this very 
clause once observed: “The contractor is justified 
in safeguarding his pocketbook if an engineer can 
insert such a clause simply to safeguard his repu- 
tation.” 

Then there the clause vesting in the Chief 
Engineer indisputable power of interpretation of 
the contract and specifications, and judicial de- 
termination as to their execution. This clause pre- 
supposes that the engineer is a better lawyer than 
the courts, or at any rate, makes him paramount. 
While it is generally thought by contractors that 
the clause is illegal, it is still retained in many 
contracts for the simple reason that no satisfac- 
tory substitute has yet been discovered. 

The methods of arbitration which have been 
tried have not thus far been as successful as an- 
ticipated either in point of economy or rapidity in 
settling disputes. One great fault with the sys- 
tem of arbitration generally adopted has been in 
the number of arbitrators appointed, and when 
two arbitrators fail to agree the case is presented 
before an umpire. It would seem to be the bette, 
way to appoint only one arbitrator and to leave 
his appointment to some impartial body of high 
Standing, such as the American Society of Civil 
Engineers, and to stipulate a time limit in which 
each side mist present its case. 

Another universal clause is that providing that 
the work may be suspended, without compensa- 
tion to the contractor other than an extension of 
the time equal to the period of suspension—and 
that he may not claim damages for any delays 
caused by the failure of the city to provide him 
with the right of way. Since a time limit is put 
on the contractor, and liquidated damages for de- 
lays beyond the stipulated time, are deducted from 
his payment, the city should also agree upon 
liquidated damages which the contractor may re- 
cover for any delay caused by the city, for cer- 
tainly time is as valuable to him as to the city. 

This clause respecting suspension of the work 
has been altered in the new form of contract for 
highways and paving, recently adopted, the modi- 
fication allowing the contractor such reasonable 
expenses as he was put to by the delay or sus- 
pension. It has not, however, been changed by 
any other departments, and the injustice is so 
palpable that the lead taken by the Board of Esti- 


is 


mate’s Committee should be followed in all city 
contracts. 
Another peculiar provision is that while the 


contractor must assume entire responsibility for 
the safe conduct of the work, and the methods 
of construction, the engineer reserves the right 
to approve or disapprove his plans. Before ob- 
taining a contract on the Catskill Aqueduct, the 
contractor must give satisfactory evidence of 
his experience and ability to undertake the 
work, and if subsequently the engineers for the 
city insert their suggestions into his plans for 
doing the work, should not the city shoulder 
the responsibility in the event, say, of the fail- 
ure of a temporary structure? 

An objectionable clause in the sewer contracts 
is that giving the city the right to connect any 
sewer or drain with a sewer under construction, 
and holding the contractor for the maintenance 
and cleaning of the used portions until the com- 
pletion of the entire work. This clause should 
specify that only the connection could be made, 
and that the sewer itself was not to be used. 
otherwise the contractor is entitled to damages, 
according to a recent Court of Appeals decision 
on this very clause. 

Some engineers are too narrow to realize that 
a specification is a standard, and that an approxi- 
mation to that standard fulfills the contract. 
The man who rejects masonry, because the joints 
deviate a fraction from the specification, or piles 
because they are a half-inch under size at the 
butt, doesn’t appreciate that he is standing in 
his own light—he never becomes a big engineer 
—he never has time to learn engineering—he is too 
busy inspecting. ; 

In preparing this paper I asked the members 
of the Association to send in their suggestions 
and I received not only suggestions but many 
grievances. One member writes: : 


It might be as well to call the attention of 
the Municipal Engineers to the unfair conai- 
tions which often arise in city contracts due to 
the clause providin that for every day the 
contractor is delayed by the city he shall be 
entitled to one day’s extension of time and 
nothing else. In the case of the New York 
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Public Library, our contract amounted to over 
$3,000,000. We were prevented from completing 
our work because the city let another contract 
for work which had to be done before we could 
proceed with the remainder of ours. 

As our contract was practically completed, 
our retained percentage, amounting to $450,000, 
was held for a period of four ‘months, but 
eventually an arrangement was made with the 
city whereby we were paid all but $12,000 of 
the retained percentage, and our bond for the 
execution of the contract was proportionately 
reduced. In addition to the loss of interest on 
$450,000 for four months, we were required to 
make good any defects in the work which might 
appear within a period of two years after the re- 
ceipt of final payment. 

Since we were unable to com 
room, due to the work of other contractors, 
until May of this year, we have not yet re- 
ceived the final payment of $12,000. The ques- 
tion now arises as to when the two years’ guar- 
antee shall begin. Should the date be when 
we receive the final payment of $12,000, now 
due, or should the date go back to April, 1910, 
when we had practically completed our con- 
tract and refrained from doing the small bal- 
ance of work in the engine room, as an ac- 
commodation to the city? Under such condi- 
tions you can appreciate that an extension of 
time of only one day for every day that the 
city delays the contractor is not adequate com- 
pensation for loss suffered. 


lete the engine 


Another letter in reference to this same public 
library. The contractor says: 


There has been no friction or criticism of our 
work at any time, but in spite of the fact that the 
* library has been opened to the public for about 
six months, and the city has had the use of all 
our work, we have not been able to get our final 
— 

he principal difficulty seems to be in having 
the work properly inspected. Instead of having 
one thorough inspection, which should be suf- 
ficient, our work has been inspected by the 
architects, by the consulting engineers, by the 
Department of Water Supply, Gas and Elec- 
tricity, by some other city departments, the 
name of which we do not recall, and finally, 
after all these inspections, still another one 1s 
now going on under another consulting engineer 
for the city. In each inspection trivial things 
were brought to our attention, which were cor- 
rected, but there does not seem to be any end 
to the inspections. It seems to us that this work 
could have been inspected as it progressed, and 
if any fault were to be found we should have 
been notified at that time instead of letting the 
present complex state of affairs arise. It also 
seems to us that there should be but one in- 
spection, as thorough as the city could devise, 
and once it has been made and any changes 
recommended carried out, we should be paid. 


These letters must strike a responsive chord 
in the mind of every contractor. The contract 
should stipulate a reasonable period after the 
completion when the final payment is to become 
due and allow interest if the payment is nat 
made at the stipulated time. The interest clause 
for delayed payments is allowed in the Catskill 
Aqueduct contracts and has also been inserted 
in the recently adopted standard contracts for 
highway and paving work by the Committee of 
Engineers appointed by the Board of Estimate. 


 ——————— 


A Comparison Between Street Flushing and 
street sweeping at Delaware, Ohio, showed a large 
saving by the flushing system. A committee of 
the Delaware Commercial Club, with Mr. J. L. 
Anderson, Chairman, reported the following re- 
sults in the Delaware “Gazette” of Nov. 11: 


The Committee kept most accurate record of 
the cost of operating the flusher the first 
week of the 30-day experiment and the final week, 
Oct, 21 to 26. A meter was attached to the flusher 
and during the first week of its use 89,100 gals. 
of water were used at a cost of 7 cts. per 1,000 
gals., making $6.24 for water. Man and team 
with flusher cost $19.60. Clean-up man with team 
cost $10.50, and broom man $7, making $37.10 for 
labor. Thus the cost of flushing all paved streets 
of the city once and the business section twice, 
all told 1,222,000 sq. ft., cost a total of $43.34, or 
35% cts. per 10,000 sq. ft. Under the old system, 
the cost of ovooping all the paved streets once 
a week was $32. he cost of petiadiins all paved 
streets for one week was $34.08, making the total 
cost of sweeping and sprinkling $66.08. 
the first week by the 
a saving of $22.74. 

The cost of sweeping all the paved streets once 
a week during the-last 23 weeks cost $736. The 
sprinkling assessment on all paved streets for 
1911 was $783.97, making the total cost of sweep- 
ing and sprinkling the paved streets $1,519.97. 
The average cost of flushing all paved streets 
once and the business section twice a week based 
on the record of the two weeks of the experiment, 
was 41 cts. per 10,000 sq. ft. As the period of 
falling leaves is short, and the cost per 10,000 sq. 
ft. of single flushing in the business section is 
only 36% cts., the committee is safe in reducing 
the average cost for the city to 40 cts. per 10,000 
sq. ft. On this basis, the flushing for 23 weeks 
hi cost $1,116.19, effecting the saving of 

coe.’ 

City Engineer Irwin stated that the only ques- 
tion which had been raised regarding any pos- 
sible damage resulting from the use of the flusher 
was to the clogging up of catch basins. He stated 
that he had watched these closely during the ex- 
eareee and had found that they really kept 
etter opened up since the flusher had been in use 
than heretofore. 


The cost 
usher method was $43.34, 
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Specifications for a 10-Year Refuse Disposal 
Contract, Boston, Mass. 


For many years the garbage of the greater 
part of Boston has been treated by the reduc- 
tion process, for the recovery of grease and fer- 
tilizer base; a portion of the general refuse has 
been sorted for the recovery of paper and other 
salable wastes, the combustible residue being 
burned; and the ashes of the city have been dis- 
posed of in various ways. The city, if we remem- 
ber rightly has always or generally collected the 
three main classes of refuse and delivered them 
to contractors for final disposition—unless it be 
that ashes have been got rid of by the city direct. 

On Dec. 5, 1911, Mr. Louis K. Rourke, M. Am. 
Soc. C. E., Commissioner of Public Works of 
Boston, will receive bids for a ten-year contract 
for the disposal of refuse from July 1, 1912. The 
city will deliver the various classes of refuse to 
four waterfront and two inland stations, to be 
built by the city for the use of the contractor, 
and the contractor will transport the refuse there- 
from and effect its final disposal. 

Alternative methods of disposal may be proposed 
by bidders for each of the three main classes of 
refuse, as stated in the portions of the specifica- 
tions which follow. Bids must be on the yearly 
lump sum basis for each of the ten years of the 
proposed contract, and the city is to have the 
right to buy the contractor’s plant at the ex- 
piration of the contract. 

Transportation of the refuse from the inland 
stations may be by ordinary or automobile 
trucks, steam or street railways, but from the 
waterfront stations it must be in scows of a 
design satisfactory to the contractor. 

For the general guidance of bidders the quan- 
tities of the various classes of refuse collected 
from each of the proposed districts during the 
year ending Jan. 31, 1911, is given in the invi- 
tation to bidders. Totals for the six districts 
are as follows, the quantities being in tons of 
2,000 Ibs.: Population on April 1, 1910, 563,000; 
ashes and rubbish, 296,000 tons; garbage, 53,- 
000; street sweepings, 73,000 tons. 

Extracts from the specifications follow: 


Final Disposal. 


(a) LAND FOR PLANT.—If the Contractor so 
desires, the City will furnish, free of cost to the 
Contractor, a lot at Spectacle Island in location 
and area as shown on plan on file in the office 
of the Commissioner, and of sufficient area for the 
location and operation of his plants; and will 
furnish City water to the Contractor at meter 
rates. Any plants or structures erected by the 
Contractor must be in locations satisfactory to 
the Commissioner and the health authorities hav- 
ing jurisdiction over the proposed location. 

(b) METHODS OF DISPOSAL.—Bids .may be 
based on any of the following methods for the 
final disposal of refuse, or on combinations of the 
same. 

For garbage: (a) by incineration or (b) by re- 
duction. 

For ashes and miscellaneous refuse mixed: (a) 
by incineration; (b) by filling of marsh lands or 
flats along the harbor front, or on islands in the 
harbor, when properly bulkheaded to prevent the 
escape of refuse. 

For clean ashes: 
for filling. 


(a) by dumping at sea; (b) 


Incineration. 


If incineration of the refuse be adopted, in 
whole or in part, the process shall be subject 
to the following conditions: 

(a) DESTRUCTORS.—The Contractor’ shall 
erect, maintain and operate destructors of suf- 
ficient capacity to handle 50% more refuse than 
the conditions as shown by the past year’s col- 
lections call for. He shall determine the capacity 


required and submit with his proposal complete’ 


detailed specifications for the plants. 

(b) DESTRUCTOR CAPACITY. — The de- 
structor capacity as guaranteed by the Con- 
tractor shall be based upon a specified mixture 
of refuse. This mixture shall be stated by him 
in his guaranty and shall conform as closely 
as possible to the ordinary working conditions. 
It is to be understood that this specified mixture 
is simply to establish a basis for making the 
tests and in no way lessens the Contractor's re- 
sponsibility to provide a complete plant of suf- 
ficient capacity to handle the refuse as delivered 


. privileges mecessary for the pr 


Vol 


to him under the varying cond 
different seasons of the year 

(c) TESTS.—The guarant: 
be developed, before acceptan 
at least eight hours each. 
test the furnaces are to be br 
working conditions before st 
ing, the pressure temperatures 
ditions are to be brought to + 
as when starting. The dest, 
equipped with suitable therm, 
ters for recording the tempe: 
bustion chambers, boiler up-: 
supply, ete. Apparatus for 
ney gases is also to be proy 
of the tests shall be born: 
Under ordinary running cond 
testing or at other times, no 
be used in the destructors 

(d) VENTILATION.—A _ p 
ventilation must be provided, 
draft for the destructor furn 
from the vicinity of the sto: 
places needing ventilation an 
eape of unpleasant odors. 
destructors must provide set: 
such size that the velocity of 
adequately reduced and the d 
not to escape from the 
during the continuous opera! 
shall the minimum temperatu 
tion chamber be less than 1,25 
must be at least 1,600°. 

(e) CLEANING.—Ample row: ist be pro- 
vided for the cleaning of ali [! 1 
chambers, boiler tubes, etc., s: 
may be operated continuous! 
week, one day (Sunday) being 
ing. The dust chambers, flues 
arranged as to allow of dust 
after one day’s cooling. 

(f) GUARANTY.—The 
and guarantee the rate of evapo: 
of refuse burned. 


chit 


dust-settling 
the plants 
days each 
ved for clean- 
Shall be so 
Withdrawn 
Cont shall state 


uion per pound 


Reduction. 


(a) LOCATION.—The Cont: 
lish a plant for the reduction 
location satisfactory to the Co: 
the health authorities having 
the proposed location, but su 
not be upon the mainland withi 

(b) CONSTRUCTION.—The © 
erect for the operation of his red 
a fireproof building of brick, stor 
a combination of the same, of 4 
tory to the Commissioner and architect 
harmony with its surroundings tr 
shall be of ample size for the processes an 
designed as to admit of extension in all depart- 
ments without unnecessary re ruction 

(ec) VENTILATION.—The buildings shall be 
so constructed as to prevent, as f 
the escape of disagreeable odors. The 
ment of conveyors, tanks, 
such that after the delivery of th« 
conveyor at the wharf the proccss 
tinuous and the apparatus so inclosed that the 
material shall be at no time exposed to the out 
side air. Ventilation shall be furnished by aa 
approved plant of ample capacity on the vacuum 
system, and all air removed from the building 
shall be passed through the furnaces at 4 suffi- 
ciently high temperature to destroy all offensive 
odors. 

(d) 
—If the Contractor shall use in 
process any volatile, poisonous «1 
terial, such portion of the proc 
ducted in a fireproof apartment 
rated from the remainder of the plant. 


ction process 
concrete, or 
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arrange- 
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POISONOUS OR EXPLOSIVE MATERIAL 
ny part of his 
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shall be con 
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General. 


(a) SANITARY CONDITIONS 
ditions must be preserved in «! 
plants, and the Contractor is to ! 
carrying on the work so that it 
spect become a nuisance. 

(b) CLAIMS, DAMAGES, ETC 
shall be responsible for any clai 
the City for any infringement 0! 
use of patented articles in the 
completion of the work, and sha 
and indemnify the City for all co 
damages which the City shall | 
by reason of any infringemen' 
used. 

(c) PERMITS.—The Contract 
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work, including all charges for \ 
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(4) DISPOSAL OF RESIDU! —No_ foating 
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ee, garbage, nor any solid refuse 
stevia eat being subjected to treatment, 
of oe ration as herein specified, nor 
except ia vuid, shall be dumped or dis- 

ae tl wntractor into waters within the 
ee ston Harbor, nor into the water 


sey. nor into 
city, nor say west of, a line drawn from 


charg 


within, oot Egg Rock Light. 
Minot * TIRE p:.OTECTION.—Ample apparatus for 
(e) Fijon »? all plants shall be installed and 
fire oe ti in good working condition. 
nt d 
oe Fillive Marsh Lands or Flats. 
, Only s locations as have been approved 

* Gommissioner shall be used for dumping 
»” a mixed refuse, Suitable precautions 
4 nai to protect neighboring premises 
ae ese p r and from all danger of fire on 
Seta of such dumps. 

) CONTRACTS FOR DUMPS.—No contract 
ior auch disposal will be approved until the Con- 
actor has furnished to the Commissioner a plan 
sowing the lvcation of his proposed dumps, to- 
eether with t evidence of his title to the same 
Fy calculations showing the sufficiency of such 
seeations for the disposal of refuse during the 
aoa of the contract. 
“¢) DUMPING OF GARBAGE, ETC.—In no 
case will the « imping of garbage or refuse con- 


wining any mixture of garbage be allowed. 
Dumping at Sea. 


The Contractor may dispose of clean ashes and 
similar material by dumping at sea in such loca- 
tions as the Commissioner may designate and 
under such regulations as may be imposed by the 
United States authorities having charge of har- 
hor regulation. The dumping of paper, garbage 
or other floating material will not be allowed, 
except in cases of extreme emergency, as herein- 
after provided. 

Failure to Carry Out Contract. 

(a2) PROCEEDINGS ON CONTRACTOR'S DE- 
FAULT.—All refuse shall be disposed of as here- 
in specified, except that in case of emergencies, 
such as fire, flood, ete., or extraordinary ice pre- 
venting access to his plant with the scows, the 
Contractor may, without additional cost to the 
City, use such methods for disposing of refuse as 
may be approved by the Commissioner, and for 
such time as the Commissioner may specify or 
allow; but if in any other case the Contractor 
shall fail to dispose of the whole or any portion 
of the refuse as required by the contract, the 
Commissioner may give notice thereof in writing 
to the Contractor; and if such failure shall con- 
tinue after such notice for more than 48 hours, 
the City, using any labor or materials and, at 
its option, the whole or any part of the equip- 
ment and plant of the Contractor, may do the 
work which the Contractor fails to do, and the 
City may deduct from any sums due or to become 
due to the Contractor under the contract the 
amount expended by it in performing such work, 
on the certificate of the Commissioner, and such 
certificate shall be conclusive as to all facts 
stated therein. The foregoing provisions shall 
not exclude other remedies for breach of the con- 
tract. If the Contractor from any cause, except 
fire, flood or extraordinary ice in the water sur- 
rounding the City or in Boston Harbor, or pro- 
cess of law, or other extraordinary and unavoid- 
able cause as aforesaid, shall fail for more than 
five successive days to remove or to cremate or 
reduce said refuse as required in the contract, or 
to dispose of the residue or other waste as re- 
quired, the Commissioner, acting for the City, by 
notice in writing to that effect, signed by him 
and approved by the Board of Health of said 
City and the Mayor, given to the Contractor or 


mailed to him at the business address given by 
‘im to the Commissioner, may cancel this con- 
'ract; and in case of such cancellation, or the 


‘aking possession of property and doing things 
‘8 aforesaid, any expenses, losses and damages 
‘neurred by the City in each and every month 
of said term of ten years in removing and dis- 
ae of the garbage to be removed by the Con- 
ree under this contract, over and above the 
aoe which would have been payable to the 
ontractor under the contract, shall be paid to 
the City by the Contractor. 

on ALTERNATIVE PROCEEDINGS.—If the 
“ontractor shall fail to do any of the work re- 


Gace him as aforesaid, whether for said five 
missioner, Oe less than five days, the Con- 
ing this eo ac ng for the City, instead of cancel- 
as shiatana = or taking possession of the plant 
continues a ay, at any time while such failure 
fils to 4. |) ¢, Work which the Contractor so 
deems best, a, dispose of said garbage as he 
City all exp. : a a Contractor shall pay to the 
by the City the 8, losses and damages incurred 


ereby; or, if the Commissioner shall 


not do the work as aforesaid, or cancel the con- 
tract or take possession of the plant as aforesaid, 
the Contractor shall forfeit and pay to the City 
as expenses, losses and damages incurred by the 
City through the Contractor failing to do work 
as aforesaid, a reasonable proportion of the pay- 
ment for the work for the month in which such 
failure occurs, as determined by the Commis- 
sioner. 

Bids must be accompanied by plans of the pro- 
posed disposal plants and all buildings must be 
,of fireproof construction. 





A New Plan for Dual Water-Supplies. 


“ Has the Time Come for Double Municipal Water-Supplies : 
One Naturally Pure for Drinking and Cooking: the Other De- 
naturized for All Other Purposes?” 


The question propounded at the head of this 
article was the subject of an interesting paper 
which brought out considerable discussion at the 
first of the 1911-12 monthly meetings of the New 
England Water Works Association at Boston on 
Noy. 8, 1911. The paper was of joint author- 
ship, by Mr. Wm. T. Sedgwick, Professor of 
Biology and Public Health, Massachusetts In- 
stitute of Technology, and Mr. H. P. Letton an 
engineer now employed in the Sewerage and 
Water-Supply Division of the New Jersey State 
Board of Health. The paper was read by Mr. 
Letton and the discussion was closed by Pro- 
fessor Sedgwick. 

In the opening part of the paper attention was 
called to the fact that ancient Rome had sepa- 
rate water-supplies for dothestic use, for the pub- 
lic baths and for the public fountains. Mention 
was also made of the discussion of dual water- 
supplies by Mr. Dexter Brackett, M. Am. Soc. 
C. E., so far back as 1895, in his report on some 
phases of a water-supply for the Boston Metro- 
politan District. 

As a reason for bringing up the dual supply 
question again reference was made to the in- 
creasing difficulty of obtaining sufficient pure 
water close at hand to meet the needs of our 
cities. It was urged health and esthetics -alike 
favor a separate supply of water for drinking 
and culinary purposes. 

Placing total per capita water consumption at 
135 gals. per day, 35 gals. were charged by the 
authors to domestic uses and only 3 gals. to 
water used for drinking and cooking. If even 
as much as 10 gals. were allowed for the two 
last-named purposes it would be possible in most 
cases, the authors stated, to secure a ground 
water which would be safer than many supplies 
now in use. 

Heretofore, the insuperable objection to a dual 
supply has been that many people would persist 
in drinking the impure water, even though 
warned not to do so, and although provided with 
pure water just as convenient of access. This 
was what happened years ago at Lawrence, with 
many resulting typhoid deaths. 

The two notable and novel proposals made in 
the paper were: (1) Of the two supplies sug- 
gested, waste of the pure water should be re- 
stricted by charging a high price for the water 
and by metering all pure-water services; (2) 
water from the nearby dangerous source should 
be denaturized by dosing it with such large 
quantities of calcium hypochlorite as would make 
it so objectionable to most people that they would 
not drink it, while at the same time the water 
would not be harmful! if drunk, neither on ac- 
count of the hypochlorite nor of its bacterial 
contents. In fact, the bacteria would be elimin- 
ated. 

As a sanitary measure such a dual water-sup- 
ply would be highly commendable, the authors 
stated; whether economically practicable was not 
sd easy to say. - The great economic difficulty 
would lie in the cost of the distribution system 
and meters. Finally, the purpose of the paper 
was to present anew an old subject for discussion. 
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*Rock excavation. 


The paper being thrown open for discussion, a 
half score persons spoke briefly, either by invi- 
tation from the chair or voluntarily. Mr. C. W 
Sherman, of Boston, considered the practicability 
of the plan to depend upon its cost rather than 
upon inherent engineering difficulties. Mr. R. S 
Weston, also of Boston, thought heavy treatment 
with hypochlorite would increase corrosion. 

Mr. French, of Hyde Park, said his town had 
been 


using hypochlorite for about a year, fol 
lowing a typhoid scare. The State Board of 
Health had neither approved or disapproved 
About 6 lbs. of hypochlorite per million gallons 
had been used No corrosion of pipes had been 
noted, but there had been corrosion of dosing 
apparatus. 
Prof. E. B. Phelps, of Boston and New York, 
could see that local conditions might make a 


dual supply economically feasible, where a bad 
supply was near at hand and a good one distant 

Mr. Bainbridge, of Quincy, Mass., said that the 
Fore River Ship & Engine Building Co. 
dual 


had a 


water-supply, one a bad and one a good 
water. Neither is treated, but they are labeled 
Mr. Kimball, of Boston, remarked that the 
time is coming when some conservation of 


potable water will have to be effected. It 
be some time before a dual supply will be 
ticable. 

Mr. Cook, ef Paterson, N. J., said the plan 
might pay in some places and not pay in others, 
but he thought it would be a long time before 
two systems of supply would be seen. No com- 
plaints have arisen from the treatment of 40, 
000,000 gals. of water with hypochlorite daily at 
Boonton, N. J., for Jersey City. 

Mr. Sherman next arose for the purpose of 
amplifying his remarks on cost. The cost of the 
duplicate plumbing necessary for a dual supply 
would seem to be prohibitive, except for people 
able to pay for spring water as an alternative 
Mr. Allen Hazen, of New York, President of the 
Association, stated that he was under the im- 
pression that plumbing in Boston has cost more 
than the Metropolitan water system. Mr. Cald- 
well, on request, estimated the cost of extra 
plumbing for a dual supply, using pipes 
and not including a meter, at not over $50 for a 


may 
prac- 


brass 


12-room house, and in most cases not over $25 
or $35. 
Mr. John C. Chase, of Derry, N. H., thought 


the only feasible plan for a dual supply would be 
the delivery of good water in the residence sec- 
tions and bad water in the business districts. 

In closing the discussion, Professor Sedgwick 
said that he had long been impressed with the 
fact that while most of the water consumed is 
not used for drinking and cooking all must be 
fit for such use. Some water-supplies are little 
better than filtered dilute sewage. While he did 
not belittle the value of filtration he was sure 
many people would prefer another kind of water. 

Every person who usés impure water is likely 
not only to suffer, but also to be a center of in- 
fection. 

Turning to the economic side, the speaker 
recognized the fact that a city with a good sup- 
ply would not need to consider the dual plan. 
That plan would be used only in case of bad sup- 
plies, and where safe ones of sufficient capacity 
to supply water on the present plan would be 
obtainable only at a high cost. 

Finally, Professor Sedgwick remarked, the dis- 
cussion had brought out the objections to the 
dual plan which might have been expected, and 
also a considerable expression of opinion n ac- 
cordance with the views of the authors. 

—————————— TS > Sn 

Cost of Water Mains in Piace.—The following 
table is taken from the report of the Board of 
Water Commissioners of the City of Wilmington, 
Del., and may be of use in making rough esti- 
mates of the cost of water distribution systems 
under average conditions. 


UNIT COST OF WATER MAIN EXTENSIONS IN PLACE, WILMINGTON, DEL, 1909-10. 


Per Cost of = _—? fed 

foot. labor. oot. cost. > 

3.88 $591.10 3.03 $1,348.32 6.91 
.489 661.40 .669 1,813.64 2.158 
-133 4,106.04 431 11,714.37 1.164 
-628 269.24 1.29 385.33 1.818 
.668 815.32 .34 2,417.18 1.008 
871 671.23 .387 1,093.77 -158 
-25 49.1 1T 120.38 42 
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Demolishing a Reinforced-Concrete Grand- 
stand With a Pile-Driver Ram. 


By CLIFF M. STEGNER,* Assoc. M. Am. Soc. C. E. 


The reinforced-concrete grandstand of the Cin- 
cinnati Baseball Club was the first reinforced- 
concrete construction of any consequence in this 


FIG. 1. 


Because of its limited capacity and the de- 
sirability of a deeper field the Cincinnati man- 
agement decided to wreck this stand and build 
a more commodious one about 90 ft. south and 
west, thereby providing one of the largest fields 
in the National League. The contract for both 


the wrecking of the old stand and the building, 


Fae ws 
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PILE-DRIVER RAM HANDLED BY DERRICK, DEMOLISHING REINFORCED-CON- 


CRETE GRANDSTAND AT CINCINNATI. 


locality, and also the first reinforced-concrete 
structure here to have outlived its usefulness. It 
was completed before the opening of the 1901 
baseball season by the Ransome Concrete Co. in 
accordance with what was then known as the 
Ransome system. 


*Engineer, Department of Buildings, Cincinnati, 
Ohio. 


FIG. 2, FRONT OF THE GRANDSTAND, SHOWING ARRANGEMENT OF 


ROOF FRAMING. 


of the new was let to the Kaps-Brehm Co., 
Engineers and General Contractors of Cincinnati, 
O. The razing was begun in early October im- 
mediately after the close of the 1911 season. 
The principal wrecking appliance was a der- 
rick with a 50-ft. boom and a 3,000-lb. pile-driv- 
ing hammer (Fig. 1). The derrick was erected 
on the roof of the grandstand and moved from 


. being repeated, 


one end to the other as the w: 
In operating the derrick the } 
to the top of the boom and 
about 50 ft. and crush the s 
wrecking fi 
then the floor. After the 
cleared away, the columns we: 
a hoisting engine, which wa 
plished after the farther ve: 
had been cut by an oxygen-ac. 
structural material was found 
good state of preservation. 

The destruction of the buildi: 
cellent opportunity to make co: 
present practice in concrete d 
ten years ago. 

The use of cold-twisted steel r 
concrete mix, and the tensile 
stresses, were in close conformit, 
tice at the present time. It was 
ever, from the absence of bent 
web reinforcement, together wit} 
the beams were narrow in compa: 
height, that the subject of shear 
oughly understood. The weakn 
well illustrated when the hamme: 
sufficiently close to break, but 
beam, when the failure was invaria 
by horizontal shear or diagona! 

Fig. 2 illustrates the roof construction. } 
shows the deep narrow beams, 5 ins. wide by % 
ins. deep below bottom of slab, on a 30-ft. span, 
with stiffener strut at the to prevent 
lateral motion. The view Fig. 3 shows the eon- 
struction of the floor and columns below. The 
latter were 14 x 14-in., reinforced with three 
14-in. square twisted bars in each corner with- 
out lateral ties excepting 2 x \-in. flat spacing 
bars located on the bottom, middle and top of 
each column. ‘The absence of other ties in the 
columns is plainly shown by the disintegration 
of the concrete at the corners, and the springing 
out of the corner bars through their inability t 
take compression. Fortunately the unit-stress on 
the columns was never high, and they were able 
to perform the purpose for which they were in- 
tended without danger. A similar inability of the 
steel to take its strain is shown in Fig. 2 around 
the box rail, where the concrete broke off and 
exposed the metal to the weather 

The structure contained two different 1:24 
concretes, the aggregates being crushed lime- 
stone with dust, and washed river pebbles of trap 
or silicious nature. The former broke into smal 
fragments with considerable dust, while in the 
latter the pieces were larger with little or no 
dust. . 


n with their 
is not thor. 
n shear was 
Was dropped 
{ to crush a 
ly in the wed 
nsion 


center 


Wout AM 
FIG. 3. BACK OF GRANDSTAND, SHOWING FLOOR FP’ ING AND 
COLUMNS. 








Ct that 
th their 
t thor. 
ar Was 
dropped 
rush a 
the web 


on. It 
e by 
t. span, 
prevent 
he con- 
v. The 
h three 
r with- 
spacing 
top of 
} in the 
gration 
ringing 
bility te 
tress on 
pre able 
vere in- 
y of the 
around 
off and 


it 1:2:4 
d lime- 
of trap 
to smal 
in the 
> or no 


| 





; AND 










November Ig!t. 


—— os bridges on the B. & O.R. R.; 


Rapid Work With Hand Winches. 
By [ARLES JOHNSTON.* 
nter and summer of 1910 the 


puring the 

vtimore anc Ohio R. R. completed the re- 
a of the six remaining bridges of light 
oe on tne Somerset and Cambria Branch, 
~~ from. Rockwood to Johnstown, Pa. 
oe the dges were erected and placed 
ae put slight interruption to traffic and 
as or no int rruption to the forces engaged’ in 
ine field erection of the mew structures or dis- 
nantling of the old structures. The actual plac- 


ridges was done in a remarkably 
on two of them it is believed 
record was established for 


ing of these | 
short time, ana 


that a world’s 





Before Cutting Track. 


irder span on 
In background, west span already shifted.) 


REPLACING EAST SPAN OF BRIDGE 230, BALTIMORE & OHIO R. R., SOMERSET & CAMBRIA BRANCH; TOTAL TIME BETWEEN TRAINS 23 MINS. 


Fig. 1. 
(Train crossing old span; new 
right 


bridges of this type and weight. All of the 
work was done by hand power, without the aid 
of a pound of steam. 

Of the six bridges renewed, three (Nos. 214, 
"6 and 217) cross Wells Creek and the other 
three span Stony Creek; Wells Creek flows into 
Stony Creek a short distance below Bridge 217. 
Both of these streams, and particularly Stony 
Creek, drain a large mountainous area and are 
consequently subject to very sudden and heavy 
floods that sweep before them everything not 
of a permanent character. For these reasons it 
was deemed advisable to erect the new spans 
before placing them in final position across the 
stream, as this method necessitated the use of 
falsework under the new structures for’ the 
shortest length of time. 

The general method of placing these bridges 
was as follows: A short distance back from the 
bank and far enough to one side of the track to 
afford clearance, were erected two framed bents, 
at right angles to the track and a distance apart 
equal to the span of the girders. On these were 
unloaded the new girders in upright position 
and at proper spacing. The floor system was 
unloaded nearby where it could be easily handled 
by the erection gang. .The field work of plac- 
ing the floor system was then carried out as in 
any structure of this kind where traffic is not to 
be cared for; rails were also placed in the exact 
positions that they would occupy when the 
bridge would be in use. All field work on the 
sider span being completed, sufficient framed 
bents (of knockdown type) and _ longitudinal 
stringers were placed under the girder and across 
the stream to provide a trestle on which the 
sirder span could be pulled lengthwise to a po- 
sition alongside of the old span and about 20 
ft. distant. The longitudinal movement was ac- 
complished by the use of the same equipment 
that Was later used for placing the structure in 
Xs final position. The work just mentioned was 
usually done two or three days prior to the 
final placing of the span. As soon as the 
sider Was across the stream, the intermediate 
vents were struck and the girder was left 
asi on the two end bents, which were in 
ne with the bridge seat and with similar bents 
om the other side of the pier or abutment, the 
latter being iniended to receive the old bridge 
when the shit: was made. 


For pulli a 
bates © structures laterally, three crabs 
Dilworth, Porter & Co., Ltd., Pittsburgh, Pa. 
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or winches were placed at each end of the span, 
these resting on the bank, if possible, or on 
staging erected for that purpose (the accom- 
panying photographs show the winches on stag- 
ing), the winches being placed so that the line 
of pull would be as nearly level and in line with 
the bridge seat as possible. Each winch was 
connected with the lower part of the girder 
farthest away, two and three-sheave pulleys be- 
ing used to augment the pull of the winches. 
Three or four men worked each winch, depend- 
ing on the force available. Short blocking was 
placed between the two structures in order to 
maintain uniform contact while they were be- 
ing pulled into position. 

At a pre-arranged time, usually after the pass- 
ing of a certain train, the old structure was 





Fig. 2. Shifting Old and New Spans. 
(Winches on staging at left.) 


jacked up and placed on rollers running on a 
rail that extended across the bridge seat and 
bents on either side (the new structure being al- 
ready on rollers). All four rollers were placed 
as nearly simultaneously as possible. This be- 
ing done, the winches were started and the new 
span was pulled into position, the old truss being 
shoved ahead of it. 

As soon as the rails on the new span were in 
line with the track at each end of the bridge the 
winches were stopped and the rollers removed. 
The girder being lowered to the bridge seat, the 
four connecting rails were immediately placed, 
and spiked, and the bridge was considered ready 
for service. 

The old span was dismantled while over the 
stream, on falsework, using a locomotive crane; 
the material was loaded directly on to the cars 
as soon as it was free from its connecting 
members. 

Below are given the times required for moving 
the six bridges, arranged in the order in which 
they were placed. It will be noted that each bridge 
was moved in a little quicker time than the one 
preceding it, except No. 228, on which a 25-ton 
jack failed just as the new span was being 
lowered to the bridge seat, causing a delay of 25 
to 30 mins. The best work was done on the 
fifth and sixth spans placed. The accompany- 
ing photographs show the sixth span. The time 
of 23 mins. on the last span was the elapsed 
time between the caboose of the train shown in 
Fig. 1 and the pilot of the engine shown in 
Fig. 3. 


Léngth of 
Approximate time track 
weight, tons Length was out 
Bridg old new of span, of service, 
No. span. span. ft. ins. hr. mins. 
214 5 80 62 0 1 45 
216 45 80 62 0 1 10 
217 47 $2 64 0 0 47 
228 70 130 106 7 1 10 
230 70 130 106 7 0 30 
West span) 
: 230 * 70 130 106 7 0 23 
(East span) 


The details for moving these bridges were 
worked out by Mr. W. 8S. Schenck, Master Car- 
penter of the Connellsville Division, who was 
also in personal charge during the actual mov- 
ing of the structures into place. The same men 
were used in placing each of the six spans, so 
that but few orders were necessary during the 
progress of the work, every man knowing his 
place and what was expected of him at the next 
step. 
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Driving Shallow Sheeting for a Sewer Trench 
with Steam Hammer. 


A contract for laying terra-cotta sewer-pipe in 
Watertown, N. Y., gave the contractor, Wm. J. 


Semper, of Watertown, opportunity to use 
modern sheeting facilities in unusually simple 
and effective manner. The soil was sandy to a 
depth of about 10 ft., below which was wet sand 


mixed with gravel; the sewer pipe was to be laid 
at an average depth of 15 ft. Sheeting had to 
be used to hold the sandy soil in excavating the 
trench, although the upper 5 ft. were taken out 
without sheeting. 
Corrugated sheeting 
Type A) in 10-ft. 
sheets in all, 


\-in. thick (Wemlinger 
400 


650-Ib 


sections was procured, 
driving 


and for them a 





Fig. 3. New Span in Place. 
(Junction rails being placed.) 


steamhammer driver (McKiernan-Terry 3%%-in. 
pile hammer) was used. The sheets were car- 
ried by hand and set in position on each side on 
the bottom of the 5-ft. trench, and successively 
driven by the hammer to about 5-ft. penetration. 
Excavation and pipe-laying followed. 

For handling the hammer a 2-ton Triplex 
chain block was hung from a wooden A-frame 
straddling the trench. This was to steady the 
hammer while driving, and raise it to the top of 
the next pile, as well as withdraw 
after the trench was backfilled. 
more convenient, however, to 


the sheeting 
It was found 


steady the ham- 





Steam-Hammer Steadied by Hand While 
Steel Sheeting for Sewer Trench. 


Driving 


mer by hand (see photograph), and in fact the 
hoist could not easily be worked fast enough to 
follow the hammer down. 

Only three men were employed placing and 
driving sheeting. Each sheet was driven in 
33 to 37 sec., and the whole time required for 
setting and driving 32 sheets was about 1% hrs.; 
this includes carrying the sheets an average 
distance of 175 ft. Including the time taken for 
moving the A-frame and hammer, a length of 
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7 ft. of trench was sheeted on both sides in one 
hour, on the average. 

Steam for the pile hammer was taken from the 
boiler of a road-roller through a 1-in. pipe a 
distance of about 125 ft. The pressure varied 
from 100 to 125 lbs. The driving piston in the 
pile hammer weighed 70 Ibs. and struck 350 
blows per minute. The tops of the sheet-piles 
were protected by means of a special driving 
hood of soft iron loosely attached to the base of 
the hammer between its jaws, so that it would 
not fall off when the hammer was raised. The 
hammer and driving cap proved entirely satis- 
factory; although the thin sheets were used con- 
tinuously during one entire season, not one piece 
was damaged seriously and the same sheet-pil- 
ing is being re-used on another sewer job. 

The sheet-piling was all driven ahead of ex- 
cavation. As the trench was dug, it was braced 
by means of spruce waling pieces, 4 x 6 ins. by 
16 ft. long, with struts spaced 7 ft. apart. As 
fast as the sewer pipe was laid and the trench 
back@lled, the sheet-piles were pulled, reset and 
driven. 


An Improvised Water Distilling Outfit. 
By G. C. SCHERER,* Assoc. Am. Soc. C. E. 


Wherever a camp is established which is of a 
Bemipermanent nature, the matter of getting 
pure water presents far less of a problem than 
when camps are frequently moved. On one of 
the large construction works on an outlying key 
on the west coast of Florida, pure water was 
obtained at small cost by a simple device which 
furnished a sufficient amount for the supply of 
some 250 men. 

For some time the sole water-supply was ob- 
tained from a 5,000-gal. tank which caught 
rain-water, and by a few driven wells, none 
deeper than 15 ft. After a time it was observed 
that mosquitoes were becoming more numerous, 
and that many of the men suffered from fever 
ané dysentery, and it became apparent that the 
trouble arose from the water used. The writer 
suggested the advisability of using distilled 
water; steam for making it was available from 
the boiler or from engine exhaust, but the ques- 
tion of a condenser presented for a time an in- 
surmountable obstacle. It was finally decided 
to improvise one by making a pipe coil, which 
was done in the following manner. 

About 75 ft. of %-in. gas pipe was coupled to- 
gether, a hole bored 8 ins. deep into a con- 
venient tree, and one man after inserting the 
end of the pipe in the auger hole slowly bent it 
around and around the tree, forming a perfect 
though somewhat separated coil. The pipe was 
then cut off at the surface of the tree with a 
hacksaw, the trunk of the tree immediately above 
the coil sawed off with a large cross-cut saw, 
and the coil removed. It was placed in a water- 
tight cypress box 6 ft. square. 

The exhaust of a small hoisting engine was 
then connected to the coil, a small cold-water 
pump led into the box, a barrel placed below 
the outlet, and the condenser was in successful 
operation. 

In order to aerate the condensed water and to 
cool it, not having ice, a number of unglazed 
jugs were filled with this water while still warm, 
and hung in the passageway of the quarter house. 
The jugs being unglazed, a certain amount of 
water percolated the clay, and the evaporation 
from the moist outer surface of the vessels pro- 
duced sufficient cooling effect to give the water 
an agreeable coolness. While standing, the wa- 
ter had a chance to absorb enough air to remove 
the flat taste. 

With the disuse of rain-water trouble from 
mosquitoes ceased, to the improvement of health 
as well as comfort. Surface water being no 
longer used dysentery gave no more trouble. 
The entire cost of this improvised condenser 
fully installed did not exceed $15. This, of 
course, did not include the cost of the cold- 
water pump, which was selected from a lot of 
worn-out property but with a small amount of 
repairs did efficient service for the purpose re- 
quired. 


—_ 


“UL Ss. Engineer Office, Montgomery, La. 


A Double-Gage Turnout. 

A very unusual piece of track arrangement is 
sketched by C. R. Logan, Cristobal, C. Z., in the 
drawing reproduced below. It is a turnout in 
a section of mixed-gage track, where both 3-ft. 
and 5-ft. gage is maintained on the turnout as 
well as the main track. He says: 


It is so simple that no explanation seems nec- 
essary. The key to it is in the use of the single 
switch-point. Any instrumentman ought to be 


An English Topographic: 

The following is abstracted 
of the survey of an English es 
J. B. Knowles at a meeting of 
tution of Engineers in Londo; 
printed in the July number o;: 
of this society. 

The survey was of a country 
5,000 acres, which area, if squa 
side 2.8 miles long, or a diagi: 


TURNOUT FOR TWO GAGES AT PORTO BELLO. 


able to compute it and stake it out for any re- 
quired frog number and gages, and any trackman 
to lay it, after a glance at the sketch. The greater 
part of the credit for this layout belongs to Track 
Foreman J. D. Harris of this place. 


The sketch shows the curvature considerably 
exaggerated. -With straight track the arrange- 
ment appears much less simple. 

The turnout sketched is at the west end of the 
Porto Bello Breakwater stone quarry. 


A Cheap and Convenient Stadia Rod. 


A new method for the construction of stadia 
rods, which can be used by engineers generally, 
has recently been devised by the U. 8S. Forest 
Service. 

A full-scale print is made of the face design 
of the rod in black and red on a single piece of 

white paper, in four 
sections, each _ section 
being 3% ins. wide and 
3 ft. long. A fifth 
section is printed 
without figures, which 
may be used in patch- 
ing worn spots or in 
extending the rod_ to 
a length of 15 ft. The 
pattern and figures are 
the same as illus- 
trated in Engineering 
News of April 28, 1910, 
p. 483. 


A piece of %-in. pine 
board 3% ins. wide by 
12 to 15 ft. in length 
and suitably braced is 
provided, with or with- 
out a hinge, as desired. 
This is given a heavy 
coat of varnish, and 
while it is still sticky the 
dry paper strips are laid 
on it end to end. When 
dry the entire rod, in- 
cluding the paper front, 
is given a coat of var- 
nish, which effectually 
protects the latter from 
the weather and from 
ordinary wear. 


In actual use, even un- 
der unfavorable condi- 
tions, a rod thys made 

wsahacten aripse hate 4 has been found to give 
good service. If shellac varnish, which can be 
carried in a small bottle and applied with a rag, 
is used a rod can be made in fifteen minutes at 
a cost not exceeding 25 cts. 

Until some enterprising dealer puts the paper 
prints on the market they can be laid out with 
indelible ink on thin drawing paper. The con- 
venience of having an accurate, legible stadia-rod 
in pocket form will be appreciated by every one 
having work to do in rough country: 


Stadia Rod Scale, 
U. S. Forest Service. 


(The even fvot marks 
and figures are 


The procedure was in seven op 
lows: (1) reconnaissance, selectin: 
triangulation points; (2) collating 
erecting signals; (3) measuring 
reading angles of triangulation < 
veying details; (6) locating cont 
ting map of survey. 

The triangulation scheme consi«: 
work with sides % to 1 mile long An 
scheme for the given area consist« 
tions and 74 triangles, the latt. eing solved 
from 222 angles. The calculation of ¢} 
lation system saved 611% miles 
very accurate measuring. The se 
measured to an accuracy of 1 in 10.000 and the 
calculations made to the same deere 
curacy (?) without great trouble. while 
ing would not have been more accurat 
in 500. The base line was laid 
central stations, and measured with 
500-link steel tape, and corrected for 
ture, pull and slope. 

Each triangulation station was 
3 x 3-in. post, 3 ft. long, driven to within 6 ins 
of the surface of the ground. Over these were 
erected tripods with 2 x 2-in. staffs, 6 ft. 6 ins. t 
20 ft. in height, with crossed vanes 9 « 12x 4 
ins. The whole was put together with screws 
so as to be collapsible. 

Each angle at a station was read twice to W 
and properly adjusted. With a side 14 mile long 
an error of 20” amounts to 0.388 links, or about 
1 in 10,000. 

The detail survey consisted of a traverse, after- 
wards computed and plotted by a method of co- 
ordinates. This part of the work was modeled 
after the work done by the British Ordnance 
Survey, using, however, stations ‘%-mile in- 
stead of 1 mile apart. This tract 
therefore required 100 miles of traversing and 
80 miles of tie lines. Buildings were tied into 
this traverse and their ground plans taken. The 
accuracy of detail thus taken was 1 in 500. 

The contours were located by stadia, the out- 
side ring of triangulation points being leveled 
and the contours interpolated from the stadia 
points. The contour interval was 10 ft. for 5 
slopes and 20 or 25 ft. for steeper slopes. 

This 5,000-acre tract was plotted on a sheet 
9% x 91% ft. square on a scale of 2 chains =1 
An astronomical observation was made to de 
termine the true azimuth of the ase line and 
the magnetic declination. 

The outfit required for so momentous an under 
taking was specified as follows: I! rse and - 
gage wagon, two 6-in. transit theodolites with 
stadia diaphragms, special tap: ind straining 
apparatus, one 12-in. level, 4 ing staves, 
field glasses, 50 signals and supp "ts, 50 rane 
ing rods, 4 chains and 50 pins, 2 <‘cel tapes - 
optical squares, a supply of linen tapes Pee 
whites, field books and offset st. The cost 
of this outfit_new (not including )orse and 16 
gage wagon?) w%s $1,000. 

Such a survey was accomplished 
6 months by two parties of four © 
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A LOCOMOTIVE CRANE USED AS TRAVELER AND PILEDRIVER IN BUILDING A PILE 
TRESTLE. 


party consisting of a chief, an assistant and two 
hainmen. The average time required for the 
various steps was as follows: Reconnaissance 
and erecting signals, 2 weeks; base line meas- 
urement, 3 days; reading angles (each party 25 
stations), 1 week; traversing (each party 2 miles 
per day, 200 miles), 50 days; locating contours 
(each party 1 mile per day, 50 miles), 25 days; 
sum total 4 to 6 months. An average total of 
5 acres a day was a very reasonable amount 
for each party to account for, said the author. 





Driving Trestle Piles With a Locomotive 
Crane. 


The two views above show a pile-driving rig 
which did efficient service in trestle building of 
the New York, Chicago & St. Louis Ry. (Nickel 
Plate) for grade-crossing elimination at Cleve- 
land, Ohio. It consists of a locomotive crane of 
the Brown Hoisting Machinery Co., with a set 
ff driver leads pinned to the end of the boom, 
and carrying a drop hammer on the regular 
The crane had been used in other 
service on the grade-crossing improvement, and 
by fitting it for pile-driving, as shown, it handled 
the trestle construction with great facility; the 
pictures show it working at the trestle for an 
elevated switch. 

The leads, 25 ft. long, swing freely on the bolts 
by which they are fastened to the boom; when 
driving, they are braced to some of the finished 


hoisting rope. 


work to hold them rigid. Cross-pieces on the 
back of the leads and an iron bar placed on two 
hooks at the bottom of the leads across the front 
hold the pile in position and steady it while it 
is being driven down. 

The hammer rope is used also for hoisting the 

_ up into the leads, the hammer meantime 
veing held at the top of the guides by a bolt 
placed by a workman who climbed up a ladder 
fixed on the side of the leads. 
x. the work shown, the driving was in ground 
that was nearly all shale. Piles were driven 
down 20 tt. (40-ft. piles); four piles could be 
driven in s than one hour, which the contrac- 
‘Or considered very fast working. 

The vic show clearly how this rig, standing 
« me fin'soed trestle track, reaches forward and 
pone the bent next ahead. A regular pile- 
a _ not have done the work as simply, 


‘ve cost more. 


A New Rail Clamp. 


A new rail clamp, invented by W. H. Bates, 
Superintendent of Steam Shovel Repairs, Empire 
Shops, Canal Zone, has been adopted after a 
six months’ trial and 350 will be put into service 
{on the Panama Canal]. 

The function of this clamp is to act as a stop 
when a shovel is moving forward, to prevent its 
running off the end of the track; also to block 
the truck wheels securely in place when the 
shovel is working. 

The clamp used heretofore was attached to the 
rail by means of a key driven under the base of 
the rail, consequently it 
was necessary to place 
the clamp between ties. 
When the track is in 
mud and water up to 
the rails the annoyance 
and delay incident to at- 
taching the clamp are 
considerable; further- 
more, the ties often in- 
terfere with locating the 
clamp where desired. 

Z I, The new clamp is fast- 

Rail Clamp Invented by ened to the rail by means 

W. H. Bates, Empire of a tapered key of steel 

Shops, Canal Zone. passing crosswise over 

the rail and thus permits 

the clamp to be set directly over a tie, or any 

place desired. The key being above the rail 
avoids the mud and water. 

The clamp consists of two steel castings fast- 
ened together by means of a heavy rivet which 
acts as a hinge pin. The hooks bear on the 
under side of the rail head when the wedge is 
driven above the rail, and below the hinge pin; 
thus giving a secure grip on the rail. The cost 
of the new clamp is considerably less than that 
of. the old style—“Canal Record,” Nov. 1, 1911. 





Standardization of Drawings and methods of 
dimensioning are under consideration by the So- 
ciety of Automobile Engineers. The items to be 
standardized include the size and arrangement of 
the sheets, arrangement of the views and methods 
of projection, abbreviations for names, materials, 
cross-sectioning, records of alterations, method of 
noting working limits, etc. Further information 
may be obtained by addressing the Secretary of 
the Society, Mr, Coker F. Clarkson, 1451 Broad- 
way, New York City. 


Hints for Drainage Surveys.* 


By IL. W. HOF FMAN.t 


In many localities some drainage work has 
been done that proved to be no good. Usually it 
has been done without a survey, and it all had 
to be abandoned, and the work done over again. 

In making preliminary surveys for county 
drains or drainage districts, I use stations 100 ft. 
apart, and only drive marker stakes. I take the 
levels simply on the ground, and when construc- 
tion commences, put in the pluses and replace 
the markers, if any have been obliterated. On 
tile drains I put in plus stations every 50 ft. In 
that way the profile will be accurate and the ex- 
act depth of cut ascertained, or very nearly so 
The profile should show the depth of the cut. It 
is well to put records of bench marks on the 
profile, as well as the length of drain that passes 
through the property of the different land own- 
ers; also the intersections with different subdi- 
vision lines and roads or highways. 

The map should be made so as to show the 
surface conditions of the district (the points of 
the wet land, low land, or high land) and it 
should be as nearly accurate as it is possible to 
make it. The better the map is made, the more 
easily the board of supervisors can determins 
conditions in the district. The tracings of th: 
map and profile should be kept by the engineer, 
and not allowed to be handled by the Board of 
Supervisors or other persons to any 
tent. Blueprints can be made from these and 
filed in the reports. By the direct white-print 
process the map is made direct from the tracing 
and it shows everything plainly. It is 
exactly as a blueprint. You do not have to 
make a negative; simply expose your tracing 
about seven minutes in bright sunlight, wash it, 
and you have a white print. You have a map 
then that can be taken by the commissioners and 
the classifications can be written on 
acre tract. 

The engineer should make a complete and com- 
prehensive report to the Board of Supervisors 
on every drainage district that he lays out. It 
is better to put in a little too much than not 
enough, so that the board will fully understand 
the conditions, the descriptions of the various 
drains, their approximate cost, and any recom- 
mendations the engineer sees fit to make. The 
engineer should keep a copy of everything that 
he does in his office. If some of the papers get 
lost in the auditor's office, which may happen, 
he then has copies to which he can always refer 

The engineer should try to attend all 
meetings, but especially should he be present 
when the drain is to be established. These board 
meetings may sometimes be very animated, but 
he should face the music. It is particularly de- 
sirable for him to attend the meetings also when 
final action is taken on the assessment of benc- 
fits. There may be things that the engineer can 
explain to the satisfaction of the board and to 
the satisfaction of the land owner. 

The engineer should try to accommodate thir 
landowner in all things that can fairly be done 
A landowner may wish a slight change some 
times, before the work is finally established or 
before the report is made. If he can be accom 
modated without infringing on the capacity or 
use of the drain, this should be done. 

The lines for the drains should be run as 
straight as possible; at the same time the line 
of the drain should follow the lowest depression 
The engineer is one of the commission to ap- 
praise the damages in a drainage district. The 
damages asked for are sometimes a great deal 
more than will be allowed by this commission 
The commission on damages should use judg- 
ment, and not allow any more than is fair and 
just. 

The assessment of benefits is a very hard prop- 
osition. The drainage district should be exam- 
ined very closely, each tract by itself, and all 
of the facts weighed and sifted until an equitable 
apportionment can be made by these commis- 
sioners. If this apportionment of taxes has been 
made in a just and fair manner, the board of 
supervisors should not change it. A great deal 
of trouble has resulted by boards changing the 
assessment. 

The engineer and contractor should be on good 
terms always. The engineer should use judg- 
ment and have the contractor work to the line, 
but should not unnecessarily hamper the work 
of the contractor, who often has a very hard 
job before him. The drains should be laid out 
and constructed upon the best lines and no devi- 


great ex- 


made 


each 40- 


board 


*From the Proceedings of the Iowa Engineer- 
ing Society, 1911 (lowa City, Ia.) 


¢County Surveyor and Drainage Engineer, Car- 
roll, Iowa. 
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ation made from them, and they should be con- 
structed in such manner as to do the most ben- 
efit to the land. The people are paying for it, 
and they expect the construction of these drains 
to be such as will be a benefit to them. 


Laying Drain Tile in Treacherous Soil. 
By A. M. SHAW.* 


The difficulties attending the laying of drain 
tile through certain classes of material are not 
only vexatious but often prevent carrying out 
drainage work which if successfully completed, 
might be of great value. In two instances, under 
quite dissimilar conditions, the writer has been 
able to lay and maintain a line of tile through 
treacherous material by wrapping the joints with 
one or two layers of burlap. 

In the first case, a wet railway cut was giving 
considerable trouble due to the stoppage of the 
drainage in the side ditches by small slides. A 
tile drain was decided upon, with the idea’ that 
this would be below the line of disturbance and 
would carry off the water and possibly prevent 
further slides. It was found, however, that the 
movement of material, while slight, extended 
down to the tile to a sufficient degree to disturb 
the line and cause the joints to open and the 
tile to fill with sediment. That section of the tile 
which had been disturbed was taken up and re- 
laid on a board bottom, one side of the line of 
tile also being protected by boards. Common 
fencing was used, forming an L, in the angle of 
which the 6-in. tile was placed. Each joint of 
the tile was wrapped with burlap, a strip one 
yard in length and a foot wide (folded to 6 ins. 
wide) being used. It was found that the easiest 
way to place the burlap was to lay it across the 
bed of the ditch in advance of the tile, so that 
after the tile were placed the ends could be 
brought up and over the top, making nearly two 
complete wraps around each joint. This treat- 
ment proved to be an entire success, though it 
would ptobably be of little value in cuts in which 
a large displacement of material occurs. 

To drain a small pond for agricultural pur- 
poses, it was necessary to lay a line of tile 
through a sand ridge, the greatest depth of cut 
being about 7 ft. Quicksand was encountered 
for a distance of several hundred feet. This ran 
into the joints so freely that the tile were soon 
filled. A repetition of the burlap treatment was 
again used, with satisfactory results, though the 
boards were omitted in this case. The tile have 
now been in place for three years and the owner 
advises that they have never shown any indi- 
cation of restricted flow. Through the sand 
ridge, this line was laid with a grade of less 
than %-in. per 100 ft. 

The advantages of burlap for use with drain 
tile as compared with a rigid cement joint are: 
It is easy of application in cramped quarters; 
it permits considerable movement without open- 
ing the joints to an objectionable degree; and it 
permits infiltration of the water at joints. 

This last point is not always fully appreciated. 
as it is still the popular impression that “porous” 
tile are really porous. As a matter of fact, the 
amount of water that will pass through the walls 
of a line of tile under ordinary conditions is 
negligible. Several years ago the writer made a 
number ‘of experiments to determine the rate of 
flow through the sides of soft-burned farm tile. 
Samples were selected from a car of unglazed 
tile, some of the samples being exceptionally un- 
derdone. One end of each tile was sealed and 
the cylinder filled with water. The surface of 
the water quickly lowered until there was evi- 
dence of moisture on the outer surface of each 
tile: the rapidity of absorption (but not the 
amount) appeared to bear some relation to the 
degree of hardness of the tile. - After this initial 
lowering of the water surface had taken place, 
each tile was again filled. Any subsequent loss 
of water in each sample might easily be ac- 
counted for by the evaporation from the surface 
and from the sides of the tile. Certainly not 
enough water passed through the walls of the 


*Consulting Engineer, 1678 Robert St., New Or- 
leans, 
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tile to cause a stream or even drops of water 
to appear at the base. 

It is probable that the life of burlap is com- 
paratively short when used as described. But 
the tendency of thorough sub-drainage is to 
change the character of the soil through which 
the drains pass, and by the time the temporary 
covering has rotted the difficulties requiring 
special protection at the joints may have been 
overcome. : 


Sample Reducing Machine. 
By E. W. MILLER,* 


As the specification method for making coal 
purchases is more generally adopted, a rapid and 
accurate method of preparing coal samples for 
the laboratory deserves more and more attention. 

The usual method of reducing the gross sam- 
ple, consisting of a hundred or several hundred 
pounds, is by crushing the coal either by hand 
or power, mixing thoroughly by shoveling over 
and over and dividing the pile into quarters, op- 
posite quarters being then discarded. This mix- 
ing and quartering process is continued until the 
desired quantity remains. The crushing, if car- 


Fig. 1. Machine for Reducing Coal Samples. 


(Designed by E. W. Miller for the U. S. Bureau of 
Mines.) 


ried on by hand, may be done in stages, the sam- 
ple being quartered one or more times before be- 
ing crushed to the fineness of the final sample. 
This latter practice probably gives sufficiently ac- 
curate results so far as ash and heating value 
are concerned, and the moisture loss is not so 
great as if the whole gross sample were crushed 
to the fineness necessary for the final sample. 
The question of moisture loss is very important 
inasmuch as the heating value of the coal cal- 
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Such an apparatus is regular! 
nection with a power crusher by 
of Mines in Washington. In 
coal may be thoroughly mixed 
duced, a revolving cylindrical mi 
into which the coal passes fri 
The apparatus above described necesgarii 
stationary, requires considera)). ead shins 
about 12 ft. as installed by the Purciy and th 
investment in such an _ installa; would be 
justified only in cases where lares numbers of 
samples were to be prepared. 

A portable apparatus, consisting of a pair of 
rectangular buckets is also used by the Bureau. 
The buckets are identical in construction, there 

r one side 
a series of spouts so arranged that as tne coal 
is poured over them, half falls within the bu ket 
and half outside. The repeated dividing of the 
sample is accomplished by pouring the coal 
alternately from one bucket to the other, Be. 
fore reducing a sample by means of these buck- 
ets, it must be thoroughly mixed with a shove 
or otherwise. 

In the machine described below, an attempt 
has been made to combine the mixing and re- 
ducing of a sample in one piece of apparatus 
which shall be portable and cheap to build, which 
shall protect the sample from drying air cur- 
rents, and by means of which the work can be 
easily and quickly done. Preliminary experi- 
ments with this apparatus seem to indicate that 
these requirements have been fulfilled and it is 
believed by the writer that it will be found suit- 
able for use either with a power crusher or in 
those cases where the crushing must be done by 
hand. 

The machine consists of a cylinder of galva- 
nized sheet iron hung on a horizontal! shaft pass- 
ing through its axis by means of which it maj 
be revolved. The cylinder is left open on one 
side for its full length and for 60° of its cir- 
cumference, a sliding door concentric with the 
cylinder being provided to close this opening 
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FIG. 2. DETAILS OF SAMPLE-REDUCING MACHINE. 


culated to the “as received” basis is directly 
dependent on the moisture content. A power 
crusher and a mechanical means of reducing the 
sample are much preferable to hand methods as 
the work can be done more quickly and the coal 
is not exposed to air currents. 

The mechanical reduction of coal samples has 


*U. S. Bureau of Mines, Washington, D. C. 
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<r 9 thevim, the door is closed and the 
wo mee turn n an anti-clockwise direction. 
- f the can now fall out, but it will be 
Pa aaget y mixed by the repeated plough- 
es the sp uts, closed side first, through the 
ee After .°veral revolutions, the direction of 
sail is sed. There are now presented 
“4 the coal series of vertical planes which 
vvide it into a number of equal portions, each 
a rnate n falling out through the open- 
0 in the cy!nder wall. With each revolution 
of the cylinder in this direction, half of its con- 
tents are thus discarded and with a little prac- 
tice it is possible to judge by the amount fall- 
ing out each time, when the sample has been 


sufficiently r juced. When this point is reached, 
the pan shown in the illustrations is placed 
under the cylinder and one revolution with the 
door open, serves to discharge the final sample. 
This machine may be built in any desired size. 
The machine here shown was designed for re- 
ducing a 50-1b. sample, the intention being to 
use it for samples already partially reduced by 
ther methods. 


ing the Diameters of Internal Cylindri- 
— cal Surfaces. 


By GEORGE W. COLLES.* 


It is a frequently occurring mechanical prob- 
lem to find the internal diameter of some cylin- 
drical construction, such as a pipe, boiler, tank, 
condenser, etc., to which, on account of its size 
or location, no convenient calipering method can 
be easily applied. In some cases, an external 
diameter can be obtained by taping the circum- 
ference, or by constructing a large wooden 





caliper. Then if the thickness can be accurately 
determined, the internal diameter is readily 
computed. 


The following method, however, is not only 
simpler but more accurate, is almost always 
available, and so far as I know is new. Get a 
stick of a length somewhat less than the assumed 
diameter, such as will go inside, and a second 
shorter stick which can be about half the length 
ff the first. Lay the first stick transversely 





Method of Measuring the Internal Diameter of 
Boilers, Condenser Drums, Etc. 


against the concave surface to be measured, so 
4s to form a measure for a chord, and with the 
second stick held at right anges in the middle, 
mark off the rise. (See illustration) This can 
be repeated in various positions so as to get a 
fairly accurate average. 

Divide the square of the chord by four times 
the rise, add the rise to the result, and you have 





the diameter. Example: if the length of the 

9x9 

stick is 9, and the rise 3, diameter = +3 
4x3 


= 9% It will simplify operations if the long 

stick is cut to an even number of inches or feet, 

and a mark placed in the middle to assist in 

Placing the short stick. 

Pn Principle is based on two Euclid proposi- 
* viz.: that the triangle inscribed in a semi- 
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altitude is a mean proportional between the two 
segments of the base. The half-chord in this 
case represents the altitude of the triangle, the 
rise one segment of the base and the diameter 
the whole base. 





Method of Constructing an Approximate 
Ellipse With Three Radii.* 


By J. J. CLARK.t 
The writer offers the following construction of 
an ellipse by circular arcs in the belief that it is 
the most accurate yet devised. The method is 
suited to any ratio of axes from one to infinity; 
that is, from a circle to a straight line, and it 
will always give a curve that looks like an 
ellipse. As the title states there are three radii 
and consequently eight centers. 
Draw two indefinite straight lines 
YY’ at right angles to each other; 


aa 
from 


and 
their 


point of intersection C as a center, and half the 
major and minor axes as radii, describe circles. 





Eno. News. 


Fig. 1. Method of Constructing an Approximate 


Ellipse or.8-Centered Oval. 


Draw VD parallel to AB, intersecting YY’ in D, 
and lay off HO, = CD; EQO, is the radius and 
O, the center of the are passing through JB. 
Next locate the foci by describing short arcs 
cutting XX’ in F and F’, using EF as a center 
and CV as a radius; and through F and F’ draw 
perpendiculars to XX’. 

With CO as a center and a radius equal to EV de- 
scribe short arcs intersecting the perpendiculars 
through F and F” in G, @, G,’, and G, Draw 
G@’; and @’Gs. With 0: as a center and O,E as 
a radius describe HEH’ terminated at H and H’ 
by CG and CGh; draw 0,H. 

From I and J, the points of intersection of 
CG with the circles, draw lines perpendicular 
and parallel, respectively, to XX’ and intersect- 
ing at K, a point on the true ellipse. With K 
and H as centers and any convenient radius de- 
scribe short arcs intersecting at J’ and J”. Draw 
J’J” intersecting O,H in O, the center for the 
second are. Lay off VI, on the major axis, = 
0,H and bisect the line joining L and O, by a 


*See also Eng. News, Feb. 24, 1910, and April, 4, 1007, 
for other methods. 
+Manager Textbook Dept., International Textbook Co., 
Dean of the Faculty, International Correspondence 
Scranton, Pa. 
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ae shed coal, which should never be circle is a right-angled triangle, and that the perpendicular that intersects XY’ in 0, Draw 
qua 


0,0,M. 

With O, as a center and O.H as a radius de- 
scribe arc HM, terminating at its point of in- 
tersection M with 0,M. With 0, as a center and 
O,V as a radius describe arc VM. The remainder 
of the construction may be performed in a simi- 
lar manner, but a better way is to obtain the 
centers O2', O2", and O2'” Thus, 
draw 0,0,” 0,0, 
parallel to XX’. With C as a center and a 
radius equal to CO, describe short arcs inter- 
secting these lines in O,” and 0O,'; 0O,'" is de- 
termined by drawing lines through 0,” and 0,’ 
parallel and perpendicular, respectively, to XX’. 

In practice the construction is quite rapid and 
after a few trials is easily remembered. The 
closeness with which the curve approaches the 
true ellipse is marvelous. The ratio of the axes 


by projection. 
perpendicular to XY’, and 


in the figure is about 2.75:1, and for a major 
axis 5 ins. long the deviation from the true 
ellipse is scarcely perceptible. With a ratio of 


the axes of 5:1 and a length of 24 ins. for the 
major axis it was ascertained that the true 
ellipse crossed the curve between H and K and 
again between K and V, thus giving five points 
of the true ellipse on the quarter curve VHE; 
at the same time the deviation of the curve from 
a true ellipse was so slight that in practice it 
could be entirely neglected, as in the laying out 
of elliptical arches, etc. 

It will be noted that the radius O,F is di 
rectly proportional to the ratio of the axes. De- 

a 
0,E = ax —. 
b 
Likewise CG = b ¥ 2. When the ellipse be- 
comes a circle, F coincides with C and there is 
but one radius CE. When the ellipse becomes a 
straight line C and FE coincide and the radius 
O,E is infinite. Another point worth noting is 
that if the centers O,', 0,”, and 0,” are de- 
termined as recommended above, an accurate de- 
termination of the centers 0, and O, is not 
necessary; an error of 2 or 3% in the lengths of 
O,E and O,H will not appreciably affect the ap- 
pearance of the curve. The center O;, however, 
must be determined accurately. 

It is worth while to note the manner in which 
the center 0, was found. The problem resolves 
itself into this: given a circle (or circular arc) 
of known radius, a chord in it, and a point on 
the chord, to find the center and radius of an- 
other arc which shall pass through the given 
point, have its center on the chord, and be 
tangent to the given circle. This problem is of 
quite frequent occurrence in the drafting room, 
but the writer has never seen it in any book on 
drawing or practical geometry. 

In Fig. 2, let A G D B F be the given circle, 
A B the given chord, and C the given point. 
Find the center 0, (it is generally known be- 
forehand) in the usual way. With @ as a center 
and a radius equal to 0,A strike a short are in- 


noting OV by a and CE by b, CD 





F 

Fig. 2. Method of Finding a Circle Which Shall 
Have Its Center on, and Pass Through a 
Given Point on, a Given Chord, and be Tan- 
gent to the Circle of the Given Chord. 


tersecting A Bin FE. With £ as a center and 
the same radius intersect the given circle in 
F and G. Draw F G, which is perpendicular to 
and bisects £02; its point of intersection with A B 
is the center Os of the required arc, the radius 
being 0,0. 

PROOF .—Draw 0,0,D and describe arc CD with 
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center O, and radius 0,0. CH = 0,A by con- 
struction. F@ bisects FO, at right angles. Since 
0,0 = 0,D, OF = 0,0, and CE = 0,D = Q,A. 
The point D falls on the circle. 

Desiring to know to what extent the curve 
VHE differed from a quadrant of the true 
ellipse the ordinates in the table below were 
calculated for an ellipse whose semi-axes were 
a== 10 and b= 2. The center OC, Fig. 1, is the 
origin of the coordinate axes. The length of 
the curve VHE = 10.51945, and one-fourth the 
periphery of the ellipse = 10.5047. Area GVH B 

15.82838, and one-fourth the area of the 
ellipse = 15.70796. 
TABLE SHOWING DIFFERENCE BETWEEN AN 8- 

CENTERED OVAL AND TRUE ELLIPTICAL CURVE. 


Semi- Approx- Approx- 
axes imate imate 
10 and 2. ellipse, ellipse. 


2 st 


1.990 -555 
1.960 . 7250' .524 
509 


1.910 
: 478 


-439 
-390 
-326 
-236 
0 


True 
ellipse. 


Semi-axes 
10 and 2. 


True 
ellipse. 


gee 
: 


“a 
wok 


Coesesys 


-- 


9 

1.990 
1.960 
1.908 
1.833 
1.732 
1.633 
1.6 

1,428 
1.2 


RSRS 


1Abscissa for point H. 
2Abscissa for point K. 
‘Abscissa for point M. 


Reinforcement Around Openings in Rein- 
forced-Concrete Slabs. 


Mr. Ernest McCullough, of Chicago, IIL, is dis- 
posed to criticise the ‘so-called “right” and 
“wrong” methods of arranging the reinforce- 
ment around openings in reinforced-concrete 
slabs, as given by Mr. Edward Godfrey in our 
“Field and Office” section of Oct. 19, 1911, p. 
466. Mr. McCullough says in part: 

The writer has examined concrete work in a 
great many cities and in a great many states, 
but has never seen a plan where the steel was to 
be placed in the “standard” method shown by Mr. 
Godfrey, nor has he ever seen it placed in that 
way. It is the invariable habit of designers and 
builders to double the steel on either side of the 
hole, just as the old carpenter referred to by Mr. 
Godfrey, doubles his joists. The writer does not 
like the “correct” method shown by Mr. Godfrey, 
for the reason that this inartistic way of placing 
the steel will tend to breed carelessness in the 
steel men on the job. To Mr. Godfrey it may be 
a “right method,” but it is just as much a “wrong 


Fig.1. Fig.2 
Figs. 1-2. Methods of Placing Steel Around Open- 
ings in Reinforced-Concrete Slabs. 


method” as that he says is standard. So far as 

the writer has had an opportunity to judge, the 

bars which are removed because of the presence 
of a hole in the floor are 
placed close to the sides 
of the hole on each side. 
The space thus left va- 
cant is then filled with 
long rods as shown in 
Fig. 1 or short pieces may 
be placed across as 
shown in Fig. 2. 


For reasons above giv- 


MO 
“ews en the writer believes the 


“right” method of Mr. 
Godfrey is a bad method. 
sion Steel Around Men who are competent 
O a : Rein- to design reinforced-con- 
penings = in crete structure are com- 
forced - Concrete petent to compute the 
Slabs. strength of any proper 
arrangement of steel 
placed to allow a hole in a slab. Some designers 
in addition to placing the steel as marked, put 
short pieces of steel on each side of the hole, us- 
ing 1 sq. in. of steel for 16 sq. ins. of cross-sec- 
tional area of the hole (Fig. 3). This steel is 
placed in the top, the other steel shown being in 
the bottom, for tension. 


Fig. 3. General Method 
of Placing Compres- 
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Notes. 


A Filing System for Maps Wanted —A corre- 
spondent asks for information regarding filing 
systems for maps: 


The system should enable me to file maps of ir- 
regular sizes covering the subjects of municipal 
engineering, land development, and construction 
work. It should include the method of indexing, 
and should enable one to find the desired map in 
a minimum of time. 


One map-filing system we have seen makes use 
of letter file boxes. Each map is folded to a 
fixed size, about 8 x 11 or 9 x 12 ins. The folding 
is done so as to bring the lower right-hand corner 
of the sheet on top; the sheet is first folded on 
vertical lines, alternately back and forward, and 
when in this way brought to the standard width 
it is folded one or more times on transverse lines 
to make the standard height, this folding also 
being alternately back and forward. In refer- 
ring to a map so folded, as soon as it is unfolded 
vertically any part of the sheet can be referred to 
by opening only a single fold. The lower right- 
hand corner of the map, if it does not bear the 
title, is provided with a label giving title, etc, a 
serial number and sometimes a small sketch indi- 
cating the boundaries of the map. All the maps 
are then indexed, using the serial numbers to lo- 
cate the filing case and the particular map. The 
index entries of course must depend on the specific 
use to which the files are to be put. 


Se 


The Cost of a Filing Case made according to the 
adjoined sketch is given by Mr. Chas. Kirby Fox, 
Fort Bidwell, Cal., Chief Engineer of the Modoc 
County Irrigation Co. The case was made wholly 
out of rough lumber, by hand. It cost a little less 








Part Front Elevartion. Side Elevation. _ 
SIXTEEN-DRAWER FILING CASE, HAND-MADE 


OF ROUGH LUMBER AT $3 PER DRAWER, 


than $3 per drawer. If made in a shop it could 
be made for two-thirds as much, and if made in 
quantities for about $1.50 per drawer. Mr. Fox 
further says: 

The case looks good and is almost as con- 
venient as a factory-made filing case. The fol- 
lower works unusually well. 

The Hyperbola Planimeter Diagram.—The de- 
scription of the Beauvais hyperbolic planimeter 
in our issue of Sept. 21, 1911, p. 340, brings out 
the following on a related device, by Carl B. An- 
drews, 743 Wyllie St., Honolulu, Hawaii. It is 
described in Hammer’s “Lehrbuch den Elemen- 
taren Praktischen Geometrie,” p. 206, and is 
called Kloth’s Hyperbola Diagram. Mr. Andrews 


* says: 


The diagram consists of a series of rectangular 
hyperbolas, or two series of rectangular hyper- 
bolas, as shown in the figure. The curves are de- 
scribed upon a plate of glass or mica (or cellu- 
loid), the edges of which are parallel to the axes 
of = hyperbolas. The diagram must be tfans- 
parent. 

The equation of a _ series of hyperbolas is 
zy = p, the value of the parameter p being 
chosen so as to make curves of suitable size for 
any desired scale of map, and the curves in the 
series are to be platted sufficiently close to per- 
mit of interpolation between them by eye. 

If the diagram is laid upon a plan whose area 
is to be measured, and placed over a triangle ABC 


Vol. Oy 


so that two angles of the trian: 
the figure, lie upon the two ax. 
and so that the side AC is para) 
axes, the value p corresponding 
the point C gives the area of th 


double area). 


L 


To bring the tria; 


Kloth’s Hyperbola Diagra 


position the hyperbola diagram j 
the plan so that A’ is at the origi: 
and A’C’ coincides with the X-ax 
is then moved along the straight 


B lies upon the 
desired. 


X-axis, whic! 


A Problem in Track Re-alinemen; 
lution is sent by J. W. M., who sta 
not been able to find a satisfact 
it in any of the regular field book 
the solution to be useful in ma) 
relining old track. The problem 


be stated as follows: 


Given any two curves, to join t 
of a third curve which shall be t 1 
of the given curves at a selected int. This 
proposition differs from the ordi: one of 


Drawer le; “wide inside, 
Pt IZR" overall 


Details of Follower. 


azimuths. 


point C, which is selected as the tang 
the compound curve, we start at th: 
of the other curve and run it in to so: 


yaa ty Nl 


Given two 
by a con 
to replace 
by a curve 
with the en curves 
for we need not know the 
position or the 
of the common tangent 
The required fieldwork is 
simple, and does not 
involve dete: 
common tangent. 

The total angle be- 
tween the tangents of the 
two given curves can be 
determined from _ their 


es joined 










tangent, 
tangent 


mpounded 


length 


mining the 


Then having run one curve out to the 


ent point of 
farther end 
point E 


Now turn off the chord EG, making an angle 


with the tangent at E equal to % t 
maining of the total deflection angle 
The angle is then % the inter- 


pound curve. 


angle re- 
of the com- 


section angle of the curve subtended by the chord 


EG. The point G is on the sam 


radial line 


as C. Measure CG and compute the radius of the 


A Re-alinement Problem in Rai!wa) 





to 0.5 
Coeffic 
four | 
mediat 
by int 
cessive 


(Area 
Rise ~ 
chord. 
6.01 
0.02 
6.03 
0.04 





> mi 
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t whic) EG is the long chord, knowing as y = distance from its center of gravity te Diagrams for the Design of Forms for Con- 

earve os central angle. the tip of the fillet, Slabs. * 

we 40 al to the curves at C and G will be par- and/,—moment of inertia of the section crete s. 

a. that ve now have the common problem about an axis through its center of By R. C. YEOMAN.} 

a in al! seld books: Given a compound gravity parallel to the back. An ideal form for concrete should be (1) strong, 
foun termina ‘ing in a tangent, to change the The area is: (2) smoothly surfaced, (3) water tight, (4) non- 
carve (g), and also the last radius (of the curve absorbent, (5) easily worked or constructed, (6) 
oe that ‘he eurve shall end in a parallel er . * light in weight, (7) cheap, (8) and easily removed 
e tat a point on the same radial line as be- A=rfr—-—=rtl-— without injuring itself, the concrete, or work- 
ae ghe formulas for the solution of this are: 4 4 men. 

“ * p Me I ceeic osc sebeeesact Wood in its natural state has fulfilled most of 

Tan % ma Ae “(Ry — Ry) sin A The center of gravity is located by use of a ‘the above requirements. Its weak points are 

4 ; usually overcome by some simple treatment, for 

sin A theorem on solids of revolution: i > es i. ; ; 

-. (Ry — Rid + Ra: nstance: It is very absorbent, but a little oil or 

: sin A’ 4nr? paint applied to it practically eliminates this dif- 

\’ is the intersection angle for the curve = Voi. of a sphere of the radius r ficulty. Numerous species of timber are used for 

in which «4 . thea intersection angle for the as- 3 concrete forms, their selection depending on 

tode found: EG; p the distance CG; R, the radius 2ar° || Vol. of a circumscribed cylinder. the above eight qualities. Usually cheapness 

gumed curve 4 ca R. the radius of the assumed strength, and ease of working are the most im- 

of curve AE sie che ragiee of the required curve. 4nr r portant factors. Short-leaf yellow pine has been 

curve EG, _e* eld Engineering,” Prop. 170.) % (2="- )=r (2 — = )ory used widely and will be the species selected for 
(gee Searles ; sid of other similar curve problems 2 4 basis of the following calculations. 

(For aot -eferred to an article on “The Ap- wel i In presenting tables or diagrams for design it 
the rea f the Traverse Method to Railway or nets oh ON Even is assumed that the material is uniform in qual- 
plication a a wy Mr. W. C. Willard, of the 3 4 Seti ity. It is impossible and impracticable to incor- 
curve — > ie Engineering News, Sept. 30, : porate in the diagrams the solution of the dozen 
gouthern gyro xan to numerous letters in the r : or more defects a piece of timber may have, so 
os 15. 1906.) or - men aa 77664 r the designer is called upon to solve special prob 
issue of March 10, z 1.2876 lems to overcome these defects, if there are any 

from which Sa ob cickecucesss (2) The average man, who will use such a scheme of 


A Table for Areas of Circular Segments. 


4 handy formula for areas of circular seg- 
ments, and a reference to Mr. Edward Godfrey’s 
table of coefficients of segment areas, were 
gven in our issue of Oct. 19, p. 471. E. H. Wil- 
wx, of Los Angeles, Cal., now sends a coefficient 
table which supplements Godfrey’s table ad- 
yantageously. The latter has for its entry func- 
tion the half-angle of the segment, in integral 
degrees; for each, the ratio of rise to chord is 
sated, but this ratio naturally is fractional in 
al] cases. 

Mr. Wilcox’s table gives coefficients for in- 
fegral values of rise ratio, varying by 100ths up 
to 0.50 (corresponding to the full semi-circle). 
Coefficients are given to five places, as against 
for places in Godfrey’s table. Values inter- 
mediate between tabular figures can be found 
by interpolation, as the variation between suc- 
cessive points is very close to rectilinear. 


AREAS OF CIRCULAR SEGMENTS. 


(Area of segment = chord x rise x coefficient.) 
Rise+ Area, Rise+ Area, Rise + Area 
chord. coeff. chord. coeff. chord coeff. 
6.01 0.66668 0.21 0.68963 0.41 0.74920 
002 0.66686 0.22 0.69181 0.42 0.75296 
603 6.66714 0.23 0.69408 0.43 0.75680 
004 0.66752 0.24 0.69644 0.44 0.76071 
0.05 0.66800 0.25 0.69890 0.45 0.76469 
0.06 0.66859 0.26 .70144 0.46 0.76870 
0.07 0.66928 0.27 0.70407 0.47 0.77278 
608 0.67007 0.28 0.70678 0.48 0.77693 
0.09 0.67097 0.29 0.70958 0.49 0.78113 
0.10 0.67197 0.80 0.71245 0.50 0.78540 
6.11 0.67307 0.81 0.71541 

012 0.67428 0.382 0.71845 

013 0.67559 0.38 0.72157 

014 0.67700 0.34 0.72477 

15 0.67851 0.35 0.72804 

016 0.68012 0.36 0.73138 

617 0.68183 0.37 0.73481 

018 0.68364 0.38 0.73830 

019 0.68554 0.39 0.74186 

020 0.68754 0.40 0.74550 





Formulas for Elements of 90° Fillet 
Sections. 


By H. C. WEAVER.* 

When figuring the section moduli of machine 
Members, fillets often enter into the composition 
b of the sections, in which 
: case it is necessary to 

: know the position of their 

: centers of gravity, their 
_>j Teas, and their moments 

; Of inertia about their 
. | meutral axes. The ab- 
‘| sence of formulas for de- 
riving such information, 
with the exception of 
that for finding the areas, is very conspicuous 
Mall the handbooks im common use to-day. 

A simple derivation of the formulas for 90° 
filets is given herewith. 

letr =the radius of a 90° fillet, 

4 =the area of the fillet section, 
* =distance from its center of gravity to 

a ‘he back of the fillet, 


"Baldwin Locomotive Works, Philadelphia, Pa. 








The moment of inertia is found by difference 
from the circumscribed square and the quarter 
circle: 





rt ar 
Too + .2146 r? (.77664 r)? = —— — \ 
3 4 
or 
To + 0.12944 r* = 0.13698 r*, 
whence 


eo == .007544 1r* (3) 

It is uniform practice among certain locomo- 

tive builders to use %-in. fillets at the junction 

of the web and flanges of I-section connecting 

rods. In connection with the figuring of these 

rods the following table will be of considerable 
assistance. 


TABLE OF MOMENTS OF 
INERTIA FOR FOUR 
%-IN. FILLETS. 





Momient of 
inertia 


inertia 


CENCE me me mm COCO COCO NO DODO DO 


DRE Ba ARE RE 


3.5499 
rea = .1207 x 4 = .4828 
A set of tables similar to the one above and 
embraeing a wider range of values for A and B, 
including several different sizes of fillets, would 
form a valuable addition to the contents of an 
engineer’s pocket-book. 


Se 


A Method of Treating Blueprints so that the 
following objects may be attained is desired by 
F. W. S.: A part of the print is to be made white 
so that changes may be made in black India 
drawing ink; the balance is to be treated with 
some other solution which will render the white 
lines brown and the rest of the print white, and 
some surface varnish is to be applied which will 
render the paper translucent, so that ordinary 
blueprints may be made from it. Our corre- 
spondent believes that some such process exists 
and would like to hear from readers who have 
experimented. 

—_—_——_——- —e—_—_--—-- -— 

A Blueprint May Be Made Brown by first treat- 
ing it with a solution of 1 part ammonia to 9 
parts water (by volume) until the paper is white, 
and then immersing in a bath of 120 grains of 
tannic acid to 12% oz. (liquid) of water for 
from 10 to 15 mins. The white lines may be 
made translucent by treating the paper with 
melted paraffin or a solution of paraffin in ben- 
zine. 


design cannot do this, and must therefore depend 


upon a uniform quality of material or risk 
failure. 

A wooden form is made up of a number of 
beams and columns joined together with nails, 


bolts, clamps, or wires. Simple beams and col- 
umns are easily designed, but when they are de- 
pendent on the strength of joints, made with 
nails, bolts, etc., the problem becomes complex 

The T-column was designed and patent applied 
for by Mr. D. B. Luten several years ago. He has 
used it successfully in reinforced-concrete arch 
forms since. Its design is unique in embodying 
so many of the requirements for an ideal column 
to be used in concrete forms. (1) It is simple and 
cheap in construction; (2) the T-section increases 
the radius of gyration over the rectangular sec- 
tion adding stiffness; (3) the wiring of members 
makes them easily removed, and (4) if the wires 
are cut the separate parts buckle, lowering the 
structure slightly and allowing the concrete to 
settle and assume its load gradually, still giv- 
ing necessary support until safety is assured 
against sudden collapse, if concrete be defective 
This method will take the place of wedges com- 
monly used in arch forms. 

The particular problem presented here is a de- 
sign of a form to support a reinforced-concrete 
slab. The same scheme is also successfully used 
in reinforced-concrete arch forms, where it had 
its origin. The floor slab is chosen for its sim- 
plicity of construction. A typical reinforced-con- 
crete floor panel is shown in Fig. 1. This will be 
a panel, say 12 x 24 ft. c. to c. columns. The 
forms are built in smaller panels according to 
methods to be explained. The arrangement is 
apparently very simple, a block of concrete on a 
floor supported by paneled joists and columns 
The concrete is usually uniform in thickness and 
weighs from 130 to 140 lbs. per cu. ft., adding 
about 3% in weight for steel, it is 135 to 145 Ibs 
For uniformity and safety, use 150 lbs. per cu. ft 
To select the most economical lengths of spans 
for flooring and joists the diagrams shown 
Fig. 2 will be consulted. 

Fig. 2 is a combination of diagrams so ar- 
ranged to perform all the mathematical opera- 
tions of design graphically. At the bottom of 
the plate are the lagging curves, whose ordinates 
(on AA’) are equal to the span of the lagging or 
spacing of joists in feet and abscissas (on AB) 
are equal to depth of concrete in inches or weight 
of concrete in lbs. per sq. ft. The middle panel 
of the plate contains a more complex diagram. 
The abscissas (A’B’) are the same as in lagging 
diagram (AB) but ordinates on the left (A’L) rep- 
resent the load in libs. per ft. on joists or in Fig 
1 the weight per ft. of length of the block of 
concrete shown on the form. The lines radiating 
from A’ are arranged to give spacing of joists; 
by the aid of these it will be seen later that the 
total weight of the concrete block (Fig. 1) or any 
panel load is obtained on abscissas ML just above 
the radiating lines. At the right of the center is 
a diagram for the design of depth and thickness 
of joists for any given load (shown on ML) as of 
columns and one for area of cross-grain bearing 

Above the line ML are plotted two sets of 


in 


*From “The Engineering Ar,nual,” No. 1, May, 
1911. Published by the Civil Engineering Society 
of Valparaiso University. 

tProfessor of Civil Engineering, 


Valparaiso 
University, Valparaiso, Ind. 
























































Thickness of Joist 
% or / 4s 3 
Tee Column”. 
22x4 or 2,26 


{| Storm Panel, 
Typical Reinforcec 
Floor Panel 
Form Panel for Typical Reinforced Con- 

crete Floor. 


Fig. 1. 


curves; one for strength of columns and one for 
area of cross-grain bearing. The column curves 
are made from (ML) panel loads as ordinates and 
length in feet as abscissas (MP). Curves for 1 ~ 
4-in., 2 x 4-in., 1 x 6-in., and 2 x 6-in. timbers are 
plotted to be used in design of sway bracing. The 
T-columns made up of two 2 x 4-in. or two 2 x 6- 
in. sticks are a special design for panel support 
and will be treated in full later. The crushing 
cross-grain curves are used to investigate safety 
of joint between column and joists in bearing. 
Its ordinates are equal column loads in pounds 
and abscissas are equal to safe bearing area for 
that load in square inches. 

The allowable fiber stress in beams is assumed 
at 1,000 lbs. per sq. in. This is low, but the water 
from the concrete weakens the timber sometimes 
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one-half. Also live loads, such as occur in plac- 
ing concrete, are often excessive and require part 
of the allowance for safety. The allowable fiber 
stress in the columns (1,600 lbs. per sq. in.) is 
somewhat greater as they are assumed to be 
more free from the water. Cross-grain bearing 
is taken as 400 Ibs. per sq. in. as the usual safe 
strength. All lumber is considered planed, al- 
though the columns might well be rough and in- 
crease the strength and safety. 

EXAMPLE.—Assume the building plan in Fig. 
1 to be 12 ft. 6 ins. x 24 ft. the concrete 12 ins. 
thick and the height of floor above ground 10 ft. 
Select economical design of form. 

The most economical form will be one in which 
every part is a regular commercial size and is 
carrying its maximum safe load or stress. Turn- 
ing to Fig. 2, find on AB the depth of concrete 12 
ins.; project this point on each of the two lagging 
curves to points ¢ and d, respectively, thence to 
the left AA’; for the %-in. thickness (point c) the 
maximum safe spacing is found to be 2.6 ft.; for 
the 1%-in. (point d), 4.9 ft. The choice of spac- 
ing may or may not fall on one of these values, 
but should come as near as possible for economy. 
Proceed from e and d upward to A’ B’ to point e, 
where the 2.5-ft. spacing line intersects; follow 
the dashed line to the right to F where the 8-ft. 
length of joint crosses, thence upward to c on LM 
and read the total panel load, 3,000 lbs. One joist 
must carry this load and its cross-section is next 
to be selected. Retrace the dashed line to where 
the 8-ft. length abscissas from MB’ crosses. This 
point falls on the safe side and near to 1% x 12-in. 
section curve, which will be used. This then deter- 
mines the joists in size, length, and spacing, 
which are 1% x 12 ins. x 8 ft. and spaced 2 ft. 6 
ins. c. to ec. Other selections may also be made 
and compared, but it will be found that the above 
will prove as economical as any. 

The columns are next designed. Again follow 
dashed line upward to where it intersects with 
the 10-ft. abscissas from MP. This point (not 
marked by letter on diagram) falls outside of T- 
column made of two 2 x 4-in. sticks, therefore two 
2 x 6-in. sticks must be used. 

The bearing area between the‘ joists and col- 
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FIG. 2. DIAGRAM FOR THE DESIGN OF FORMS FOR A CONCRETE FLOOR PANEL. 
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umn is equal to 1% x 6 ins. p) 
10.8 sq. ins. The required area 
ing the dashed line from g to : 
the cross-grain bearing curve. 
to LN, and read 7% sq. ins., wh 
actual area as is required fo; 

If, however, sway bracing 
duced, the length can be redu 
5 ft., free length. Then to desi; 
5 ft., retrace from i to the 5-f 
j. Running to the loft from j 
the two 2 x 4-in. T-column cu 
on LM, it is found that a 5-ft. 
8,000 lbs. Two panels can be c: 
ing column to 6,000 lbs. The siz 
is determined on Fig. 3. Begi; 
load or G@’, proceed to the righ: 
There is no curve above it; th 
timber listed is strong enough 
bers start at (% x 3,000) or 1,5: 
proceed to right to 5-ft. span, o: 
curve just above it is for 1% 
will be selected. 

(Note: Full-line curve is us: 
ports two panels, dashed line « 
porting three panels.) 

The two designs will now 
economy of material. The first 


.x12in. x 10 ft.2 
-x12 in. x 10 ft.2 
»x Gin.x 8ft.2 
.x 4in. x16 ft. 
Total 6 


two 
two 
five 
one 


0.0 board 
0.0 board 
0.0 board 
5.3 board ft 
5.3 board ft 


two 13. 
one \ 5 - 20. 
aa 

5. 


3 board 

0 board ft 

0 board f 

3 board 
bracing 

. 20.0 board ft 

3.3 board ft 
73.9 board ft 

The first uses less material and less number of 
pieces, which requires less labor and is therefore 
cheaper and best. Possibly, if three 
be combined in one column, the s 
would prove more economical. 
be left to the reader. 

With the aid of the diagram the work is s 
quickly done that, several combinations of 
ing, spans, sizes, etc., can be tried until one is 
found in which every member is loaded to the 
maximum. However, this might require odd sizes 
and lengths which would increase the waste of 
material and labor in cutting to more than offset 
the saving in actual timber necessary to carry 
the loads. Therefore, the commercial! sizes of tim- 
bers available must be considered and all dimen- 
sions should be as near simple integral quantities 
as possible to facilitate the workman in cutting 
and using the material economically 

No allowance has been made for nailing or fas- 
tening the joints. This would ordinarily be « 
great factor in the design. The estimates 0! 
strength of nailed joints are so unreliable ands 
difficult that the tendency is to eliminate ther 
wherever possible. Also the timber is so badly 
injured in breaking these joints, when the forms 
are removed, that the waste becomes excessive 
Clamps and wires are becoming more popular be- 
cause they are easily removed and do not injure 
the timber. The design in Fig. 1 makes use of 
wire and a few nails for binding together of 
parts only. The nails do not carry any load 
direct and therefore are not considered in the 
diagram. 


one 
one 


four 


panels could 
cond method 
This solution wil 





2 ei. 
Span of TiePlate in Feet . 
Fig. 3. Diagrare for the Design o' 
Concrete Panel Form. 


Tie Plates i" 





Noversber 23, 1911. ENGINEERING }? 


» Abutment 


Nichkel-Stee/ 
Nicke/-Stee/ 





‘ 
g% 
? 


+ 
of 


a 


Clear Height 


+ /0/. 350 


Highest Water on Fecord 


FIG. 4. GENERAL ELEVAT 


Z Gusset PIS 

Nickel Steel - < 2PI. 28%)" 

rp ciecchnpemeni Oph antral” Is, 282 /" 
2 PIS, BOX “AS 64dah 


48,61%4%4° 


ee 
: gen) 
\ t) se 
Cast iron gy" 
Pilot Nut~ 


ryryQt 


1’ Pin Plate 
Nickel Stee! 


Small-Scale 
Plan of Eyebars at Pin. 


Center of Tower 


All Stresses in Units of 1,000 los Fencing Stress from Own Wesgh’, 
+ denotes Compression. with (4ax Adal Stress,does riot exce 
— » Tension. 2260 Ibs per sq.in. for 16 Chain Lyet 
Max. & in. Stresses Ynderiined. Max. Bending Stress in Diagona 


FIG. 5. STRESS AND SECTION DIAGRAM OF MAIN TR 


NICKEL-STEEL EYEBAR SUSPENSI!O 


DESIGNED FOR QUEBEC BRIDGE COMPETITION BY GUSTAV LINDENTHA 





ING NEWS. 


le Panels @ 54 14"=659'3" 





pombe 
rrnIIOTOT. 


ele 


=<RAL ELEVATION. 


C.S.* Carbon Stee/ 
N S.* Nickel- stee/ 
SEGA! Granite Ashlar 


ay thicknes. 
av .THCKNESS..,) 


Section AB | < ; 
(Sidewall ) ae brn os. Ine 


25 
ak 


yi 
AD 105; 
5007 56° , se. Granite >. t 
6.Be- : “>, lasonry : 


Concrete with 
Granite Ashlar Facing 
Bay thickness ~ Am 


2 * Granite Ashlar stops here -- é 
dni? ‘ ; : é re, Concrete carried to suitable 
SE 4%4x} , S j ; Foundation 


* CHAINS. FIG. 8. DETAILS OF NORTH ANCHORAGE. Be 


75 40/) don - 
; kn 9 STRESSES, ETC., FOR ANCHOR-CHAIN OF ONE 
146 6x4x5 TRUSS. » 
Vertical Component 9,342 tons 
Weight of Masonry in ane Pit 18,460 “ t 
»460 
Safety against Uplift = —————- = 1, ' 
9,342 
Hoxizontal Component ................ 18,865 
Weight of Masonry in ex- 
cess of Uplift 34,630 tons 
Vertical Pressure An- 
chorage Pier 4,366 
Weight of Rock in Front of 
Anchor Pit resisting slid- 
ing: 41,770 “ 
$0,766 


50 80,766 
— x 
100 18,865 
= 2.14 
Weight of Rock, assumed at 120 
lbs. per cu. ft 1.62 tons/cu. yd 


* Weight of Masonry assumed at... 2.00 tons/cu. yd 
Weight of Filling ignored. 
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Conventional types of bridge 
construction seem to exer- 
cise a sort of tyranny over 
the minds of most bridge 
designers. Scant attention 
is paid by the average 
American engineer, we fear, to designs which 
are not “standard practice.” 

This system has its advantages, of course, in 
economy of manufacture; but there may be 
serious loss in carrying it too far.. The Ameri- 
tan engineer who goes abroad and studies the 
work of European engineers finds a much 
greater variety in design, and even a premium 
placed on originality, when it contributes to ex- 
eellence or to economy. 

We believe bridge engineers generally will 
find it a good tonic to study the eye-bar sus- 
pension bridge design for the Quebec Bridge 
Competition contributed by Mr. Gustav Linden- 
thal to this issue. Doubtless most American 
bridge engineers have cataloged the eye-bar 
suspension type of structure in their mind as 
merely an obsolete curiosity. Mr. Lindenthal’s 
discussion indicates that the development of 
high-strength alloy steels have made the type 
vel worth the engineer’s consideration under 
tertain circumstances, 

Probably those who have studied the eye-bar 
tridge type in recent years have felt that a 
great drawback was the difficulty of erection. 
The most prominent example, the Budapest 
bridge, was erected on falsework, and if this is 
Mecessary one chief advantage of the sus- 
Pension type disappears. 

In Mr. Lindenthal’s Quebec Bridge design, how- 
‘ver, a plan is worked out for erection without 
falsework, building up the eye-bar cables piece- 
meal, as a wire éable for a bridge it built up. 
The successful accomplishment of this places 
the eye-bar bridge on an entirely different 
footing. 

It is an easy habit to classify all ordinary 
‘rossings by length and establish a few dividing 
lines to separate lengths appropriate to one 


The Eye-Bar 
Suspension 
Bridge for Long 
Spans. 


“andard type from those suited to another 


“andard type. This practice leaves out of ac- 
Sunt the fact that such matters as topography, 
foundation cond tions and loadings, to say noth- 
‘Ng of artistic iemands, ought to be considered 


in fixing the type of bridge to be chosen for a 
given location. 

For the St. Lawrence River crossing at 
Quebec, the cantilever type has received almost 
exclusive consideration, from the very first, to 
the neglect of the suspension and arch types. 
The reasons were probably in the main com- 
mercial, or let us say industrial. At no stage 
can the Quebec design be said to have been 
treated as purely an engineering problem for 
which the best solution was to be sought regard- 
less of all other considerations. 

That the suspension bridge is a strong com- 
petitor in long-span work is well enough known. 
Considering that the eye-bar design relies on 
approved structural elements assembled in ap- 
proved fashion, and that it may therefore be re- 
garded as a design for which full precedent ex- 
ists, one may readily understand Mr. Linden- 
thal’s choosing it for the Quebec Bridge com- 
petition. But the type deserves much broader 
consideration than for the longest spans alone. 
It ought to be considered as an inverted arch 
frame. All the rigidity and economy of the arch 
frame appertains in the same measure to the 
rigid suspension frame, allowing only for the 
substitution of anchorages for thrust abutments 
and the addition of towers. It is to be noted 
that the braced arch finds frequent application 
in medium-span crossings—Mr. C. A. P. Turn- 
er’s five-arch bridge over the St. Croix River is 
a very recent instance. By the same token the 
rigid suspension frame, the inverted arch, has a 
claim to consideration in medium-span bridge 
work. There are reasons for expecting that this 
claim will find better recognition in future. 
icin iid 
Those of our readers familiar 
with the historical books of 
the Old Testament_ will recall 
what a figure the tribal al- 
tars played in the wars of 
that period. When the Israel- 
ites conquered a heathen tribe, it is particularly 
recorded that they knocked down its altars; and 
their own altars met a similar fate whenever the 
heathen got the upper hand. 

One is curiously reminded of these ancient cus- 
toms by reading a recent decision of the Inter- 
state Commerce Commission, in a case in which 
the plaintiff “made prayer for reparation” be- 
cause he had been charged as high a freight 
rate on a “knocked-down” altar as on an altar 
set up. Quoting from the Commission’s de- 


cision: 


Freight Rates on 
“Knocked Down” 
Altars. 


t does not object to the rating of 
opti ent a at double first class, but gontends 
that altars knocked down, ought not to be rate 


higher than first class. 

It appears that the men who made the ‘‘West- 
ern freight classification” fixed the same rate on 
knocked-down altars and altars set up. The 
tribes who inhabited Palestine three thousand 
years ago knew better than that. Evidently the 
Interstate Commerce Commissioners are more 
versed in Biblical knowledge than the unregen- 
erate traffic experts responsible for the Western 
classification, for the complainant’s prayer was 
granted. 

————_ —@—_——_—_—_— 

An announcement of some 
importance has been made in 
connection with the annual 
conventions of the Master 
Car Builders and Railway 
Mechanics’ Associations. By 
agreement between the officers of these associ- 
ations and the officers of the Supply Men’s or- 
ganization, the lavish entertainments which have 
for years been a feature of these conventions will 
this year be abolished. 

We believe every self-respecting railway me- 
chanical! officer will welcome this announcement. 
It is true that some of the principal abuses in 
connection with the entertainment functions 
which were carried on twenty years ago were 
abolished when the entertainment at these an- 
nual conventions was made a joint affair of all 
the supply firms interested. It came to be 


A Reform in 
the Railway 
Mechanical 
Conventions. 


realized at length, however, that what was 
wrong with the entertainment was not the par- 
ticular way in which it was done; but the fact 
that free entertainment was furnished at all. 

The firms dealing in railway supplies ought to 
get business from their customers on the merit 
of the goods they manufacture. It is, or ought 
to be, absurd to suppose that the mechanical 
officer of a railway company is going to place 
an order for car wheels, brake shoes or shop 
machinery perhaps amounting to $100,000 with 
one firm instead of another simply because he 
was royally entertained by one firm for three 
days or a week at Atlantic City in June. 

When the original reform was made, many 
years ago, of putting all the entertainment 
money in a common fund, the real object of carry- 
ing on the entertainment was practically null- 
ified. So long as the supply men held to their 
agreement and gave all the members of the as 
sociation the privileges and perquisites which 
were provided by general subscription, the only 
practical effect of the entertainment was to make 
the railway officers as a class consider the sup- 
ply men as their hosts. It has been clearly 
recognized, however, by the ablest men in the 
railway service that the whole idea of having 
the railway mechanical officers accept hospital- 
ities from the supply men was undignified and 
ought to be done away with. 

—_———_——— @—--- ---— — 


The Panama Canal will be 
visited by a larger number 
of engineers this winter prob- 
ably than at any previous 
time. A round-trip rate of 
$100 from New York to Colon and return on the 
Panama R. R. steamships has been put in force, 
to continue until March 31. The other steamer 
lines running to the Isthmus also offer attractive 
excursion rates in connection with tours of the 
West Indies. The canal work is now at its most 
interesting stage, as all classes of construction 
are in progress. By next spring, however, the 
amount of excavation going on in Culebra Cut 
will be very considerably reduced. The Amer- 
ican Institute of Electrical Engineers is to con- 
duct an excursion to the canal for its members, 
sailing from New York about the end of January. 
The pleasure of an ocean voyage to the Tropics 
during the winter season, with the opportunity 
to visit the canal work and the low rates offered 
for an ocean journey of nearly four thousand 
miles, should induce many engineers to take the 
Panama trip during the next four months. 


_—————— 


Winter 
Journeys to See 
the Panama 
Canal Work. 


Newspaper publicity regard- 
ing the scarcity of potash 
and the present reliance of 
the world on Germany, 
which has the only known 
minera} deposits of potash, 
is being turned to advantage by shrewd pro- 
moters who are advertising stock in mining con- 
cerns which are said to own deposits of “potash 
ore.” The U. 8. Geological Survey calls attention 
to the fact that while feldspar is known to con- 
tain a considerable percentage of potash, there 
is no known method of separating the potash 
from the rock on a commercial scale. The propo- 
sition to buy feldspar, or feldspar granite de- 
posits, on the strength of the potash they con- 
tain is just as sound as it would be to value a 
deposit of ordinary clay by its contents of 
aluminum. 


Beware 
of Stock in 
Potash Mines. 


The Need of Engineering Reference Libraries. 


A most interesting and important benefaction 
has been undertaken by Mr. E. L. Corthell. He 
has given his extensive engineering library, con- 
taining some ten thousand volumes, to Brown 
University, at Providence, R. I. The University 
has accepted the gift and provided accommoda- 
tion for the library in the John Hay Library 
Building, erected at that institution as a me- 
morial to the late Secretary of State. Mr. 
Corthell was a graduate of Brown University 
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in the Class of 1867, and Secretary Hay gradu- 
ated a few years earlier. 

The value and interest of Mr. Corthell’s gift 
is not merely in the number of volumes which 
his library contains, but in the fact that the col- 
lection is a working library. Mr. Corthell has 
not only been a generous contributor to the 
literature of his profession, but he has sys- 
tematically collected such literature in a man- 
ner that few practising engineers have at- 
tempted. For one thing, Mr. Corthell holds 
membership in a larger number of engineering 
societies, American and foreign, probably than 
any other engineer in this country. The total 
number is 24; and of practically all the societies 
and institutions of which he is a member, he 

‘ has inp his library the published transactions or 
proceedings, bound in permanent form, the file 
in many cases extending back to the origin of 
the society. 

The entire library, which Mr. Corthell has kept 
at his permanent American residence in North 
Egremont, Mass., is card cataloged. Further, 
Mr. Corthell has arranged with the various so- 
cieties in which he holds membership to have 
the sending of their publications continued in 
perpetuity to the Corthell library, at Providence. 
To provide for any necessary expenses in con- 
nection with this or other maintenance of the 
library he has provided an endowment of $5,000. 
Besides the Society transactions referred to, the 
library contains bound volumes of the principal 
engineering periodicals extending back for many 
years, and subscriptions to these also Mr. 
Corthell has arranged to have continued. 

We give prominence to this excellent disposi- 
tion of an important collection of engineering 
literature because it may furnish a fruitful hint 
to other prominent engineers as to the wise dis- 
position of their engineering libraries when they 
retire from professional practice. 

Mr. Corthell’s gift also makes worth while 
some discussion on the importance of reference 
libraries to an engineer at the present day. 
There is, in fact, no more important or necessary 
tool to the practising engineer of to-day than a 
first-class reference library. 

It goes without saying that an engineer will 
attempt to possess and to carry with him where 
he goes a fair sized collection of the standard 
reference books bearing on the particular line 
of work in which he is engaged. We are not 
now referring to such reference libraries, but to 
the general library, containing what may be 
characterized as the accumulated fund of knowl- 
edge of the profession; a library of such magni- 
tude as no engineer or engineering firm can 
afford to possess or to maintain, but which is, 
nevertheless, as we have said, a necessary tool 
to many engineers at the present day. 

It is worth emphasizing that the necessity of 
reference libraries to the engineer is a compara- 
tively recent requirement, resulting from the 
enormous development and specialization of en- 
gineering work in many fields and of the cor- 
responding development in technical literature. 

It is easily within the memory of engineers 
still in active practice when pretty much all the 
really valuable and reliable books relating to 
civil engineering work, at least, could be car- 
ried around by an engineer in his trunk and 
still leave plenty of room for necessary cloth- 
ing. As for other fields of engineering, they 
were hardly existent at that time, and literature 
concerning them was likewise lacking. Con- 
trast with this the situation at the present day, 
when the library of an individual engineer like 
"Mr. Corthell may contain upwards of ten thou- 
sand volumes, and when the really great en- 
gineering reference libraries contain several 
times this number. 

The national engineering societies have in- 
deed made a good start in the provision of na- 
tional reference libraries for engineers. The 
collection of the American Society of Civil En- 
gineers, housed in the Society’s building at 220 
West 57th St., New York City, and the joint 
library of the nationa) societies of Mechanical, 
Mining and Electrical Engineers, housed in the 
Engineering Societies’ Building at 29 West 39th 
St., New York City, are probably the best work- 
ing libraries for engineers’ use in the United 


States. In order to make both of these libraries 
available to engineers residing in all parts of 
the country, provision has been made whereby 
searches in these libraries are undertaken by 
the library staff for any engineer willing to pay 
the cost of the time spent in the work. 

Excellent though these libraries are, and ex- 
cellent though the plan is for extending their 
usefulness to engineers residing in distant parts 
of the country, they are only the beginning of 
what ought to be created to furnish engineers 
with means for accomplishing their work in the 
best way. An engineer can gain vastly more, 
both in knowledge and inspiration, by going 
himself into a reference library and consulting 
books at first hand, than he can from any re- 
port of a search by the library staff. Every en- 
gineer in the United States ought to be able to 
reach a good engineering reference library at 
least without traveling beyond the borders of 
his own state. There ought, therefore, to be a 
good engineering reference library, open to the 
use of any engineer, at every state capitol city 
and im every good-sized city in the country. 

If any criticism at all were to be made of Mr. 
Corthell’s gift, it would be that such a library 
as he has collected is needed a thousand times 
more for use by practising engineers than it is 
by the teachers and students of an engineering 
school. 

Without doubt, however, the Corthell library 
at Providence will be freely open for use by 
any and all engineers who choose to take ad- 
vantage of it. The same thing is, or ought to 
be, true of the engineering library of every en- 
gineering school. It happens quite frequently 
that these schools have become the custodians 
of what is often the best collection of engineer- 
ing books available in a given locality. Under- 
graduate students, however, have their time so 
fully occupied by their regular studies that they 
can make comparatively little use of the collec- 
tion of volumes in the library. Besides this, most 
of the books are for the use of practising engi- 
neers, not of undergraduate students. The most 
that can be expected of the students is that they 
will learn while in college how to use the library 
to the best advantage. Its real value to them 
will be as a resort for information when they 
enter upon the active practice of their profes- 
sion. It may be said, of course, that the gradu- 
ates from Brown University will be scattered 
far and wide in different parts of the country, 
but this only emphasizes the need for the dis- 
tribution of reference libraries in all sections of 
the United States. 

Engineers as a class seldom have opportunity 
to live in one locality during all their years of 
active work. Change of position and occupa- 
tion from one part of the country to the other is 
the general rule. Therefore the need for engi- 
neering reference libraries in all parts of the 
country is one which concerns the profession 
as a whole: 

It is worth particular emphasis alsd that if 
such engineering reference libraries as are here 
suggested are to reach their highest usefulness 
to the profession, they must be conducted under 
engineering direction. The average custodian 
of a public library is just as little competent 
to form and manage a working library for en- 
gineers as he would be to carry on a working 
library for physicians or for lawyers. Go into 
almost any public library and examine critically 
its collection vf engineering books, and it will 
be found that a considerable proportion are 
either out of date works with only historical 
value or are cheap books of a pseudo-scientific 
order, too unreliable to be taken as a guide by 
the working engineer. 

Two essentials to the usefulness of an engi- 
neering library are, first, proper classification 
and, second, thorough indexing. To accomplish 
each of these engineering knowledge is essential. 
A small collection of books, thoroughly indexed 
and well classified, is far more useful than a 
huge collection arranged in hit-or-miss fashion 
and with no better index than the ordinary li- 
brary staff can prepare. 

The value of bound volumes of Society trans- 
actions and engineering periodicals is dependent 
almost entirely upon the completeness with 


which their contents have }.. 
by careful indexing. We ¢. 
to say that this is the reago, 
library which aspires to us; 
gineering profession should 

volumes of Engineering Ne, 
for at least ten to twenty 
umes, as our readers know, h 
of reference by the publica: pac 
book indexes containing in ee 
the references to articles pub); “aca 
year period. Beesies 

We need not emphasize f), 
the necessity for such wide): 
neering reference libraries as 
but a word may be said as to } 
created. We believe that 
societies throughout the coun 
the matter up, provision could 
in cooperation with establish 
and with the libraries of engin. 
the equipment and maintenan 
working library in every city « 
close connection of such libra: 
ject of efficiency in municipal a. 
public work generally should 
favorable public attention, and 
possible to secure state appropr.a\ 
lish and maintain such libraries 
capitol city where they are not 
ence. 

If the engineering societies of s: 
made themselves prominent in such a movement 
they might naturally be given a ithority to nom- 
inate trustees for such special libraries. In tha: 
way they would be able to direct the conduct of 
such libraries so that they might be made of 
greatest usefulness to the working engineer. 
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LETTERS TO THE EDITOR 
Can Man Achieve Soaring Flight? 


Sir: The writer's attention was attracted by 
an editorial in your issue of Nov. 2, in which the 
resistance of aeroplanes was discussed, and con- 
trasted with that of other vehicles 

The figures quoted were indeed interesting, but 
in the discussion of the future of the aeroplane 
it hardly seems proper to ignore the fact that in 
the gliding flight of birds—not one but many 
species—this resistance is actually negative. The 
buzzard is perhaps the most familiar example 
of perfect gliding flight, which is accomp 
practically without the expenditure of energy, 
once that altitude is attained. 

Actual experimentation along these lines is not 
new. That pioneer and martyr of aviation, Otte 
Lillienthal, has recorded the fact that with his 
little glider he at times, poised on the crest of 
the hill, allowed the wind to raise him from the 
ground, and still rising, went forward against the 
wind. The recent press dispatches seem to show 
that the Wright Brothers have been still more 
successful—in fact, they seem on thie verge of an 
actual solution of the problem of maintenance 
and volition in the air without the expenditure of 
energy. 

The fact that the larger birds can travel up of 
down at will without moving their wings except 
for the direction of flight and maintenance of 
equilibrium, demonstrates that there is nothing 
physically impossible about this problem. The 
partial success of experimenters is further em 
couragement to the hope that eventually means 
will be developed by which flight may be accom- 
plished by man with no more expenditure of 
power than that necessary to rise to the proper 
altitude. And indeed, the reports from the recent 
work of the Wrights would seem t» indicate that 
under proper conditions it will be possible to rise 
from the ground with no other power than that 
of the wind. 

Geo. S. Binckley, M. 4! 


Room 1000 Union Trust Bldg., | 
9, 1911. 


{Our correspondent will pardon us for sound- 
ing a note of skepticism. The soars birds have 
an enormous spread of wing com! ired with the 
weight of their bodies. Ma:y students of soat- 
ing flight believe that these is take . 
vantage of slight upward curren’: in the . 
the existence of which over al! lan! of ——, 
contour is made evident by the « tie course 7 
floating thistle-down or bits of t':<"¢ paper 
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pet to utilize the energy of these 
e ypwar urrents for soaring flight, some 
ai iatior. tween wing spread and weight 
- a reta 4 as nature has adopted in the 
at nd t vulture. It is noteworthy that 
-_* ong oc birds, very few have wing 
— i in proportion to weight to at- 
oe soaring. When they attempt it 
ae di ill on the air like an aeroplane. 
the) 
—Ed.] 
Wate: Use and Water Waste. 

«. In En. neering News of June 8, 1911, you 
i “The ob) t of water meters in not to cur- 
a put «» reduce waste of water.” 
jail Use nis |. admirable, I submit that it tells only 
a trut nat the other and more important 
- . one which might appeal to a public not 
half is 


vet instructed. by experience, in the benefit of 
- ter meter, and that your statement should 
“7 cn to read: “The object of water meters 
oe to curtail but to increase the use of water”; 
tor with a given supply, restriction of waste not 
an increases the quantity remaining available 
i alk put (by increasing the pressures through- 
wut the distribution system), increases also the 
‘ilization of this increased quantity. 

this was stated in your issue of June 29, 1911, 
page 789, where you say: “The water meter 
actually contributes to good sanitation by insur- 
ing a supply of water for everybody. 

The man on the street, like the Mayor of New 
york, regards the water meter as a device by 
hich the municipality (or its agent, the water 
company) seeks to cover its own short-comings 
py giving him less water for the same money. 

so long as he remains under this delusion, he 
is to be commended for objecting to the meter. 
you have very properly contradicted this impres- 
sion, assuring him that the meter seeks to pre- 


The three tall lines, 
in Fig. 1, represent, by 
seale, the water con- 
sumptions of the few 
persons who, by wasting 
more than we use, de- 
prive us of the full sup- 
ply we pay for. 

In both figures, the 
short lines represent the 
water consumptions of 
the non-wasters, who 
are in a majority of at 
least four to one, but 
who allow the minority 
to rob them. 

In Fig. 2, these short 
lines are longer than in 
Fig. 1, because the wa- 
ter, at present wasted by 
the few, has been saved, 
by the meter, and given 
to the many. 

All this is based upon 
actual tests, often re- 
peated. 


Fig. 1. Present Con- Fig. 2. With Meter. 


ditions. Reduction of bills 
water’ than half the  Stire ‘encourage. lib- 
wasted ty ieee then eral use of water. 


one-fifth of the 
people. 


A Graphical Argument for the Use of Water Meters. 


vent only waste; but in this he is only languidly 
interested. Waste restriction is a public matter; 
and, like the man with the muck rake, he concen- 
ates upon his own private and exclusive wealth 
“in straws, the small sticks and dust of the 
. on regardless of the real wealth which comes 
sates by virtue of his membership in “the 
name let him see that the meter, so far from 
ine an his use of water, actually increases it 
wal at without inereasing his bills), and you 
ally ave converted him from an enemy to an 
oe co " the meter, in increasing the use of 
oe > lustrated by Figs. 1 and 2 in the en- 
a. oo which I sent to the members of 
honorable bee) ure in March, 1906, just as their 
owners) wan {in obedience to their “political” 
oe 7. showing their animosity to Major 
struction aan (then in charge of the con- 
éternal sine the city’s filter plants) by vowing 
meter a 7 to his very sensible proposition to 
he ves Unhappy town. 

faney sk oy see, these two figures are not mere 
etches, but represent actual conditions. 


I 7 
Win Ley ‘ssue of June 1, 1931, replying to Mr. 
Siow H. H rschel, you say: 





ENGINEERING NEWS. 


It is one thing to measure water to a private 
house occupied by a small family who live fru- 
gally. It is quite another thing to measure the 
water delivered to a tenement or apartment house 
where the man or woman who uses water does 
not care a copper how much the landlord has to 
pay for it. And speaking broadly, every resident 
of New York City either lives in a rented apart- 
ment or else is so wealthy that he cares very little 
how much he wastes of water or anything else. 


As to the. wealthy, my impression is that the 
same characteristics, which make and keep them 
wealthy, generally render them averse to spend- 
ing even small portions of their wealth in direc- 
tions which bring to them no tangible return in 
comfort, luxury, display or “pleasure”; and that, 
while they will use (and pay for) water lavishly, 
they will repair the leak and “fire” the careless 
servant, to keep the meter bill down. 

As to the apartment house or tenement, your 
argument evidently assumes that the occupants of 
apartments are not to be separately metered; but, 
in your issue of June 8, 1911, you quote Mr. Clem- 
ens Herschel as saying, in reply to this very 
objection, that “the cure is a simple and a homeo- 
pathic one; it is to put in more meters, until each 
one’s waste is brought home to him.” 

It should cost less to meter a hundred families, 
living in apartments, than to meter the same hun- 
dred families living in separate houses. The 
apartment house argument therefore falls to the 
ground. 

Nevertheless, I reluctantly agree with you and 
with Mr. Freeman that even universal metering, 
in either New York or Philadelphia, would fail to 
bring the consumption down to the reasonable al- 
lowance of 40 gals. per capita per day, but I also 
heartily concur in the position which you have al- 
ways maintained, that universal metering would 
well repay its cost, especially here in Philadelphia, 
where the per capita consumption (after making 
all proper allowance for slip of pumps and other 
exaggerations) is probably more than double that 
in New York (although apartment houses and 
wealthy people are still the exception here), and 
where we still have to put up with a mixed sup- 
ply (raw water mixed with filtered water), not- 
withstanding the expenditure of sonie $30,000,000, 
years ago, for plants capable of supplying an 
abundance of filtered water to three times our 
population. 

The following, from the Philadelphia “Public 
Ledger” of Oct. 31, is pertinent to the subject of 
the last part of the immediately-preceding sen- 
tence: 

A further extension of the city’s filtration plant 
is eee by the Bureau of Water. nas- 
much as the Belmont plant is now being operated 
at its full capacity of 43,000,000 gals. daily, Chief 
Dunlap, in a report to Director Mackey, yester- 
day recommended that extensions and additions 
be made to the preliminary filter beds at this 
plant, at an estimated cost of $600,000. 

By this means Mr. Dunlap said the capacity of 
the plant would be increased to 60,000,000 gals. 
daily, which he declared would be needed next 
year, or West Philadelphia would run short of 
water, as the present supply would not meet the 
demands. 

As a minor matter, I venture to criticize your 
use of the expression (June 8, 1911, page 698), 
“total consumption (and waste).’’ In the interest 
of clearness of definition, let us adopt the simple 
and rational formula: 

Consumption = use + waste. 
John C. Trautwine, Jr. 

257 South Fourth St., Philadelphia, Nov. 2, 1911. 





Some Light on the Collision of the “Olympic” 
and the “Hawke.” 


The collision of the steamship “Olympic” with 
the British cruiser “Hawke,” which was de- 
scribed briefly in our issue of Oct. 19, p. 463, 
has been investigated by the British Naval Court 
of Inquiry. While the findings of this court are 
not given out officially to the press, some news 
of the decision has been published purporting to 
come from a high official in the British Ad- 
miralty. According to this report, the com- 
mander of the “Hawke” has been completely 
exonerated from any blame for the accident on 
the ground that the “Olympic,” as the overtaking 
vessel, should have kept clear of the cruiser. It 
is claimed that the “Olympic,” without giving 
any warning signals, passed so close to the 
“Hawke” that the cruiser’s bow was drawn 
against the liner. 

The relative reactions of vessels under way 
and close to one another were discussed by Naval 
Constructor D. W. Taylor, U. 8S. N., in a paper 
read before the Society of Naval Architects, and 
Marine Engineers in June, 1909, entitled “Some 
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Model Experiments on Suction of Vessels.” An 
extract from Mr. Taylor's paper follows 


When the overtaking vessel just begins to over- 
lap the other, there is little force acting. There 
appears to be a repulsion at both bow and stern, 
and curiously enough the repelling force upon the 
stern appears to be greater than that upon the 
bow. The resulting tendency is for the overtak- 
ing vessel to turn in toward the overtaken ves- 
sel. When partially overlapping, the tendency is 
for the bow to be drawn in while the stern is 
still repelled. 

As the overtaking vessel continues to pull up, 
the suction at the bow becomes stronger and the 
repulsion of the stern falls off, until, as they come 
abreast, there is a rapid change in the stern force, 
which shifts from repulsion to strong suction. 

As the overtaking vessel draws ahead, there is 
a reversal of conditions, the bow pull falling off 
rapidly and soon becoming a repulsion, while the 
stern pull becomes stronger, reaching its maxi- 
mum when the center of the overtaking vessel is 
about two-tenths its length ahead the center of 
the overtaken vessel. 


These conclusions were based upon a series of 
tests made in the model basin at Washington, 
D. C., upon four models of 3,000 Ibs. displace- 
ment each with a common length of about 20 
ft. and about 3%-ft. beam. During the tests, the 
models were towed in pairs abreast one an- 
other or at definite distances ahead or astern 
at speeds of from two to three knots. The 
models were not allowed to yield to the forces 
set up, being compelled to remain parallel to one 
another. The pulls or repulsions were measured 
at two points, near the bow and near the stern. 
It was found that the forces acting for a given 
relative location of the models varied with speed 
as the resistance of the model. 

Mr. Taylor comments as follows upon the diffi- 
culty of avoiding a collision after certain posi- 
tions are reached: 


Consider the position where the overtaking ves- 
sel [On the right.—Ed.] is four-tenths its length 
astern. There is here a strong tendency to swing 
the bow in toward the other vessel and cant the 
stern out. If the rudder is put to starboard with 
the idea of throwing the bow out, the result will 
be either a diminution of the force at the stern 
which is pulling the stern to starboard, or its re- 
versal, there being substituted for it a force 
which will push the stern to port. If the force is 
not reversed, there will still be the tendency to 
swing the bow closer to the overtaken vessel. If 
the repulsive force is more than balanced, we 
shall have forces both at bow and stern pulling 
the vessel bodily to port, and probably this will 
be sufficiently great to bring the vessels together 
regardless of the rudder action. 


It appears then that when one vessel has once 
begun to pass another at too small a distance 
for the speed, a collision becomes almost un- 
avoidable. Thus the blame for such a collision 
would indeed lie with the man in charge of the 
overtaking ship. 


A Rolled S-Section. 


A rolled section of S-shape has been introduced 
in Russia, being rolled by the Putiloff Works 





of St. Petersburg under 
patent. Its proportions of 
height and breadth are 


similar to those of channel 
sections, but the flanges 
face in opposite directions 
and the middle part of the 
web has an inclination of 
45° to the axes of the sec- 
tion. The point of each 
flange is set somewhat back 
of the back face of the web 
at the other flange, leav- 
ing this latter face avail- 
able for rivet attachments. 
The section thus permits 
rivet attachments on four 
sides. It is rolled in sizes 
from 5% ins. deep by 2% 
ins. flange width to 12 x 
4 ins. The cut herewith 
shows the largest size. (“Stahl u. Eisen,” Oct 
12, 1911.) 
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Annual Meeting of the National Municipal 
League. 


The seventeenth annual meeting of the National 
Municipal League was held at Richmond, Va., 
Nov. 13-16. A wide range of municipal topics 
was discussed, including city government by com- 
mission, special phases of taxation, municipal 
finances, public health and electoral reform. 

The Executive Committee announced that the 
next meeting will be held at Los Angeles, Cal., 
in July, 1912. The committee also stated that 
the League would begin the publication of a 
quarterly, entitled “The National Municipal Re- 
view,” in January, 1912, and that a Municipal 
Year Book was under consideration jointly with 
the Special Libraries Association and other asso- 
ciations concerned with libraries. 

The election of officers resulted in the re- 
election of Mr. William Dudley Foulke, of Rich- 
mond, Ind., as President; Mr. Clinton Rogers 
Woodruff, of Philadelphia, ag Secretary; and Mr. 
George Burnham, of Philadelphia, as Treasurer. 

THE MUNICIPALITY OF FRANKFORT, GER- 
MANY.—The presidential address was devoted to 
an interesting review of the government and 
manifold activities of the city of Frankfort, Ger- 
many. The information given in the address was 
based upon a first-hand study made during the 
past summer. Municipal ownership prevails to 
a marked extent in Frankfort, and includes even 
forests and opera houses. The city also operates 
pawn shops and conducts funerals for those need- 
ing to avoid the high expense often incident to 
these services when under private control. The 
discussion of the unearned increment, employ- 
ment for workingmen in particularly dull times, 
and workingmen’s insurance and other features 
of the municipal government of Frankfort were 
dwelt upon interestingly by Mr. Foulke. 

ANNUAL REVIEW.—Mr. Clinton Rogers 
Woodruff, Secretary of the League, stated in his 
annual review for the current year that the two 
great recent tendencies in municipal affairs had 
been the expansion of municipal functions and 
the adoption of the commission plan of govern- 
ment. As illustrating another important new 
factor in certain phases of municipal affairs, 
mention was made of the fact that 27 states and 
14 cities are now provided with public utilities 
commissions. 

The recall has recently been declared consti- 
tutional by the State Supreme Court of Texas. 
The constitutionality of the initiative and refer- 
endum is now before the highest court of the 
land, having been argued early in the present 
month before the United Supreme Court in the 
so-called Oregon cases. 

Socialist candidates were recently successful in 
the elections of 75 cities. The notable shortcom- 
ing of the Socialists, Mr. Woodruff stated, has 
been the class spirit which they have shown. 
This leads to divided instead of united civic ac- 
tion, and is unfortunate at a time when party 
and class distinctions are being broken down. 

Finally, Mr. Woodruff stated that the most 
notable feature of municipal life to-day is an 
increased spirit of hopefulness. 

THE THRALDOM OF MASSACHUSETTS 
CITIES.—That the towns of Massachusetts in 
most respects, and the cities in all respects, are 
helpless infants under the control of the Legis- 
lature was forcibly brought out by Mr. Harvey N. 
Shepard, of Boston, in a paper, every statement 
of which, the speaker said, was based on deci- 
sions in the Massachusetts Supreme Court. Mr. 
Shepard was strongly of the opinion that two 
things are necessary for the future success of 
Massachusetts cities: That each city be entirely 
freed from legislative control, except in those 
requirements which are made applicable to all 
cities of the state, and that the cities in general 
be given power to do all things necessary to be 
done without having to go to the Legislature 
before taking up each new enterprise or extend- 
ing enterprises already authorized and under- 
taken. 

REPORT OF COMMITTEE ON CITY GOV- 
ERNMENT BY COMMISSION.—Mr. Richard 8. 
Childs, of New York City, Secretary of the Short 


Ballot Organization, presented this report, which 
took the form of a brief statement of things on 
which the committee had and had not been 
able to agree. He said the committee was agreed 
in the belief that commission government, as 
compared with the older forms, is a relative 
success. The new form is more democratic, or 
more sensitive to public opinion, than the older 
forms. This arises in large part because of uni- 
fication of powers and of direct accountability 
of city officials to the people. The committee did 
not think the initiative and referendum subject 
to serious abuse, and did not consider the recall 
essential to the commission plan. 

While agreeing that the commission plan may 
be advantageous for cities of 100,000 population 
and under, and possibly for those above that 
limit, the committee has been divided in opinion 
as to its advisability in cities of 500,000 and over. 
For these larger cities, one side believes that 
there should be a distinct legislative body, while 
the other side thinks that city government is 
chiefly a matter of administration, and therefore 
finds no objection to the concentration of legisla- 
tive and administrative powers in the same body. 
The doubters also think the small executive body 
is not sufficiently representative of all parts of a 
large city. 

In the course of the discussion on the commit- 
tee report, Mr. F. S. Spence, City Controller of 
Toronto, Ont., was particularly emphatic in re- 
gard to the inadvisability of electing such mu- 
nicipal officers as the city engineer. He remarked 
that it was necessary to go over the whole 
country and search the entire engineering pro- 
fession for the best man for this position, and 
that a city must expect to pay him a salary ac- 
cording to his ability and professional standing. 

The discussion of this paper was continued at 
the so-called “Round Table Luncheon,” which 
has been a particularly successful feature of the 
League’s meetings for a number of years past. 
The discussion was opened by Rear-Admiral F. 
E. Chadwick, of Newport, R. I., who presented 
anew, but with old-time vigor, his well-known 
arguments in favor of what hag become known 
as the Newport plan, as opposed to the commis- 
sion plan. This plan involves as one of its main 
features a large representative body, which at 
Newport comprises 195 members. The activi- 
ties of this body are rigidly confined to legisla- 
tion. The speaker also renewed his strong con- 
tention for the selection of administrative offi- 
cials by no other standard than those of fitness 
for the work to be performed. 

In referring to the recent defeat of the pro- 
posed commission plan charter for Cambridge, 
Mass., Mr. R. H. Dana, of that city, expressed 
the belief that the defeat was in considerable 
measure due to the fact that the commission 
plan makes no adequate provision for the selec- 
tion and retention in office of municipal experts. 


EXCESS CONDEMNATION AND SPECIAL 
ASSESSMENTS.—A brief report on this subject 
was submitted in behalf of the committee of 
which Mr. Lawson Purdy, of New York City, is 
chairman. This committee has had the benefit 
of a paid assistant as special investigator in the 
person of Mr. Herbert 8S. Swan, of Columbia Uni- 
versity. The committee now has in its hands 
a 30,000-word report from Mr. Swan reviewing 
the whole subject of excess condemnation. After 
the report hag been studied, the committee will 
submit a further report, with recommendations. 

A PLEA FOR MUNICIPAL EXPERTS.—Un- 
der the title, “Antitoxin from Municipal Waste 
and Corruption,” Mr. R. H. Dana, of Cambridge, 
Mass., Chairman of the Council of the National 
Civil Service League, treated at some length the 
topic to which he adverted in the discussion on 
commission plan, mentioned just above. The 
speaker urged that those in charge of municipal 
policies should change often in order to reflect 
changes of public opinion, but that those in 
charge of administrative work should be experts 
in their various lines, and should serve for life 
or good behavior. The American civil service, 
generally, Mr. Dana remarked, is confined to 
relatively minor officers, and these are, as a rule, 
under the domination of chiefs representing po- 
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ECONOMY AND EFFICIENCY IN HEALTH. 
ADMINISTRATIVE WORK.—A pap¢r with this 
title was presented by Mr. Selskar M. Gunn 
Assistant Professor of Biology and Public 
Health, Massachusetts Institute o: Technology, 
Boston, who was formerly Health Officer of 
Orange, N. J. An agreement is needed as to 
what constitutes the true functions of a health 
department. Although progress is being made 
in both the definition of these functions, and the 
transfer of health boards to other departments, 
still more progress is necessary before all boards 
of health can settle down to their proper work, 
The present lack of delimitation in some cities 
militates against efficiency and also against se- 
curing adequate appropriations for some impor- 
tant lines of work. As a result, some needed 
work remains undone or but partly done, while 
other work is relatively overdone. 

Efficient health-protective work demands that 
health administration be placed “in the hands 
of an individual trained in the sanitary arts.” 

—-It is not sufficient that a health officer shall have 
“had merely the few hours of hygiene allotted to 
the subject in a medical school curriculum.” For 
such small communities as cannot pay for the 
full-time services of a trained sanitarian, com- 
bination with neighboring communities may be 
effected. : 

Real efficiency includes economy, and this can 
be measured, as pointed out by the Bureau of 
Municipal Research of New York City, only by 
comparing “cost with service results.” Such 
comparisons are often difficult, but sometimes 
they can be made with striking effect—as wit- 
ness the reduction of typhoid fever at Richmond, 
shown “in the annual reports of the Health 
Officer, Dr. E. C. Levy, whose brilliant work has 
attracted the attention of all provressive sani 
tarians in this country.” 

Health-department accounts need to be put 
on a comparative basis, so one city can benefit 
from comparisons between its expenditures and 
those of other cities. A committee of the Massa 
chusetts Association of Boards of Health is now 
formulating a standard accounting outline. 

Finally, Mr. Gunn mentioned freedom “from 
politics, with its accompanying uncertainties 
and strife,” and also trained sanitarians, sup 
plied with necessary funds, as essential to the 
maximum of health protection at the minimum 
of cost. 

A spirited discussion of this paper followed. 
Dr. B. C. Levy, Health Officer of Ff: hmond, gave 
several striking illustrations of csonomy and 
efficiency, only one of which will be mentioned 
here. He said that the deaths from typhoid 
fever saved in Richmond last year by improved 
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jation had - \ estimated value of $350,000, or 
— the tire health board appropriation 
for the year. 

pr Otto P. «ler, of Cincinnati, Ohio, urged 
ast increased erest in public health adminis- 
tration might b> made a great factor in awak- 
ening interest and improving the general ad- 
pinistration of he whole city. 

yr, MN. Boker, President of the Board of 
pealth of Montclair, N. J., and Chairman of the 
Committee on 5 unicipal Health and Sanitation 
of the Nationa! Municipal League, urged that 
peticular attention be given to three of the 
points made in Mr. Gunn’s paper: (1) what's 
spat in public health work; (2) the need of bet- 


wr training for health officers, and (3) a classi- 
feation of health board expenses that would make 
it possible to measure the expenses in terms of 
york achieved, and help to show whether the 
work done was worth what it cost. 

The general subject of public health was con- 
tinued at the round table luncheon the same day, 
the talk after the lunch being started by Mr. 
Jonn Ihider, of the National Housing Associa- 
tion, New York City. 

In what has been given in this article, we have 
mly touched upon a part of the many papers 
and reports submitted to the meeting of the 
league. It is expected that a selected list of 
papers will be printed in the “National Municipal 
Review” (already mentioned) during the year, 
and that what remains of the Proceedings will 
te published as a supplement to one of the quar- 
terly numbers of the ‘““Review.” 





Annual Meeting of the Society of Marine 
Engineers and Naval Architects. 


The eighteenth general meeting of the Society 
of Marine Engineers and Naval Architects was 
held in the Engineering Societies Building, New 
York City, Nov. 16 and 17. A long program of 
professional papers was presented and on many 
of the papers there was plenty of discussion to 
uit the most argumentative. A feature of the 
meeting was the visit of Sir William H. White, 
former Chief Constructor of the British Navy, 
Who is Honorary Member of the Society, and 
the presentation to him of the John Fritz Medal 
for meritorious achievement. This medal was 
awarded by the John Fritz Medal Board, made 
up of representatives from the four national 
engineering societies of the country, at a ban- 
quet of the society on the evening of Nov. 17. 

At this convention Mr. D. H. Coxe, of New York 
City, was elected Secretary and Treasurer vice 
Capt. W. J. Baxter, who resigned after a long 
period of service on account of ill health. 
Constitutional amendments were adopted by 
Which the terms of the 12 vice-presidents were 
teduced from six to three years, four being 
ted each year. Offices of honorary vice- 
President were established to be filled by men 
Who had served as vice-president for ten years, 
were not being, however, more than two such 
fonorary vice-presidents during one year. The 
aC me of balloting for officers was changed to 
“mit of the presentation of an independent 
t to the members together with one drawn 
Bp by the Council. This supplants the old scheme 
Which the Council sent out for ballot 
*e as many nominations as there were offices 
% be filled, 

The paper about which most interest centered 
‘s that of Sir William White “On the Maxi- 
am Dimensions of Ships” (reprinted in Engi- 
ting News of Nov. 16). In this paper were 
forth the grounds for the author’s belief that 
main dimensions of the “Mauretania”—length, 
fadth and draft—were near the upper limit 
"tg Which it would be feasible to continue. In 
, @ to Warships a return to more moderate 
mensions was advocated—though not, as the 
thor emphasized in the dis¢ussion, to srhall 
ships by any means. 

a discuss; nm, former Rear-Admiral F. T. 
e a President of the Fore River Shipbuilding 
_. wuincy, Mass., answered Sir William White's 
me Question—as< to why the U. 8S. Navy had ap- 
‘atly abandoned the policy of building only 
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light-draft war vessels. It was stated that in 
the early years of the new navy, 1880-1900, pub- 
lic opinion was in favor of a navy only as meas- 
ure of coast defense. A light draft was accord- 
ingly required. But public opinion changed after 
a time and assented to a navy that could main- 
tain the country’s position as a real world power; 
this demanded deeper drafts. Admiral Bowles 
held that it required only 34% increase of dis- 
placement and 50% of cost to give 100% increase 
of gun power, and also that in the largest ves- 
sels there were the best safeguards during gun 
action. 

Mr. Louis Nixon, of New York City, scouted 
the idea of any present limit to the size of mer- 
chant vessels, and held that harbor facilities 
would be provided as the larger dimensions were 
realized. He would find ways of designing the 
upper works so that the vessels could safely be 
driven at top speed in storm and provide for the 
rapid discharge of cargo. 

Mr. W. J. Barney, Second Deputy Commis- 
sioner cf Docks and Ferries, New York City, in 
the paper “Dock Facilities of New York; Present 
Facilities and Proposed Improvements,” whith 
was illustrated with lantern slides, showed the 
result of the haphazard and unplanned develop- 
ment of the port and how a pian was being 
worked out which it was hoped would be fol- 
lowed irrespective of changes of bureau admin- 
istration, and which should finally preserve the 
dock facilities of Manhattan for the passenger 
and necessary freight services only, pushing the 
larger manufacturing and mere transfer stations 
to the shore lines of surrounding boroughs. 

Messrs. F. E. Kirby and W. T. Donnelly, of 
New York City, in the paper “The Marine Ter- 
minal of the Grand Trunk Pacific Ry., Prince 
Rupert, B. C.,” briefly outlined the main fea- 
tures of this development—a 20,000-ton floating 
dry dock, shore plant comprising a 1,200-KW. 
generating station, air compressors, machine 
shop, blacksmith and boiler shops, and a cov- 
ered shipbuilding platform. The controlling 
feature was the isolated location of this terminal, 
600 miles from the nearest base of supplies or 
place from which assistance could be summoned. 

In “Cargo Transference at Steamship Ter- 
minals,” Mr. H. M. Harding, of New York City, 
outlined in a general way how the inefficient, 
expensive and slow methods of loading and un- 
loading vessels had been improved in various 
ports of the world by the introduction of freight- 
handling machinery on better designed piers. 

“The Panama Canal and American Commerce,” 
by Mr. Lewis Nixon, of New York City, was a 
demand that the government should take imme- 
diate steps for the encouragement of a merchant 
marine for the foreign trade and that Ameri- 
can vessels should go toll-free through the 
Panama Canal as one way of helping to the de- 
sired end. 

One of the most interesting papers was on 
“The Raising of the Dry Dock ‘Dewey,’” by 
Naval Constructor L. 8S. Adams, U. 8S. N. This 
floating dry dock sank at Olongapo, P. IL, in 
May, 1910, from causes unknown at the time, 
and its raising proved a task of extraordinary 
difficulty. Plans were perfected for three sepa- 
rate schemes (1) clearing the sinking tanks by 
compressed air, (2) by making watertight the 
compartment containing the forward centrifugal 
pump and working this by compressed air or 
steam, (3) by making the whole top and bottom 
decks and side walls of the machinery space, on 
the lower side, watertight, then clearing this of 
water and utilizing the “Dewey’s’” own pumps 
to raise her. The first two schemes proved 
futile, but the third was successful by careful 
manipulation. The cause of the sinking was 
found to lie in corroded vent pipes from the 
sinking tanks which left large openings to the 
sea; ordinarily they were above water, but at 
the time of accident the dock had been lowered 
to receive a torpedo boat and the sinking could 
not be controlled. 

There were several papers on marine prime 
movers and these provoked long discussions. 
The first was “The Bést Arrangement for Com- 
bined Reciprocating and Turbine Engines on 
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Steamships,” by Mr. G. W. Dickie, of San Fran- 
cisco, Cal. His proposal was, in brief, for instal- 
lations of up to 20,000 HP., one compound re- 
ciprocating engine on the center line delivering 
steam at 30 lbs. absolute to a steam turbine on 
each side. The center engine would develop 40% 
total power ordinarily and 60% if exhausting 
Straight to the condenser. The chief drawback 
admitted was the loss of backing power in case 
of engine breakdown. This 


arrangement was 
not generally approved by those who com- 
mented on the paper. 

“The Parsons Marine Steam Turbine and Its 
Application to Various Classes of Vessels” was 
read by Mr. E. H. B. Anderson, of New York 
City. This paper described and pictured the 
various arrangements of turbines and turbine- 


engine combinations which have been found ad- 
visable to meet various ship conditions. The 
commercial development of the Parsons marine 
turbine was also lightly touched upon, in con- 
trasting the 270,000 HP. of prime movers com- 
pleted up to 1906 with 6,400,000 HP. of the 
present (built and building). Of the latter figure, 
5,300 000 HP. is in warships and 1,900,000 was 
ordered during the present year 

In “Heavy-Oil Engines for Marine Propulsion,” 
Mr. G. C. Davison presented the familiar claims 
of the Diesel type. The paper was criticised as 
being too optimistic and the utility of the Diesel 
engine was questioned on account of the expert 
workmanship needed for repairs, unreliability 
for continuous service, inflexible speed perform- 
ance, etc. A few present who had had experi- 
ence in operating and designing the Diesel type 
frankly stated the points of trouble, claiming, 
however, that they were entirely details of me- 
chanical design which could be overcome. 

In the paper “Economy in the Use of Oil as 
Fuel for Harbor Vessels,” Capt. C. A. McAllister, 
Engineer-in-Chief, U. S. Revenue Cutter Service, 
described the installation of oil-burning equip- 
ment, as auxiliary to coal, in the tug “Golden 
Gate” operating in San Francisco Bay. A hori- 
zontal cylindrical tank was slung under the 
deck beams in the fire-room space; the ordinary 
grate bars were left, but covered with firebrick. 
The tug was tied up at its pier nine-tenths of 
the time but with steam up ready for immediate 
service, so that the great fuel economy was in 
banking the boilers. In summer it was found 
that the oil could be shut off the burners in the 
evening and there would be steam pressure 
enough in the morning to start the oil pumps 
The services of one fireman also were dispensed 
with. The annual saving was $2,749 for an in- 
vestment of $2,500. It was figured that this 
tug, under similar service in New York harbor, 
where oil is more expensive, would show a saving 
of $1,165. 

The paper “Automatic Record of Propeller 
Action in an Electrically Propelled Vessel,” by 
Mr. W. L. R. Emmett, General Electric Co., 
Schénectady, N. Y., showed the use of recording 
instruments during experimental runs with the 
fireboat “Graeme Stewart” of the city of Chi- 
cago, to secure definite information on the con- 
ditions for satisfactory reversal. 

The following papers were presented on vari- 
ous phases of hull design: 

“Experiments of the ‘Froude,’” by Prof. C. H 
Peabody, Massachusetts Institute of Technology. 

“Resistance of Some Types of Merchant Ves- 
sels in Shallow Water,” Prof. H. C. Sadler, Uni- 
versity of Michigan. 

“Model-Basin Experiments on the Influence of 
Forms Upon Resistance,” Naval Constructor D. 
W. Taylor, U. 8. N. 

“Ship Calculations, Derivation and Analysis of 
Methods,” Naval Constructor T. G. Roberts, 
U. 8. N. 

“Application of Principles of Naval 
tecture to Problems of Aeronautics,” 
structor William McEntee, U. 8. N. 

“Effect of Waves on a Taffrail Log,” Prof. H. 


Archi- 
Naval Con- 


A.: Everett, Massachusetts Institute of Tech- 
nology. 
The Annual Dinner, held in the grand ball 


room of the Waldorf-Astoria on Friday evening, 
was the most largely attended the Society has 
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ever held. Mr. Stevenson Taylor, President of 
the Society, acted as Toastmaster, and the first 
speaker was Hon. Geo. von L. Meyer, Secretary 
of the Navy. A notable feature of his address 
was his prediction that with the opening of the 
Panama Canal the economic waste due to the 
present multiplicity of navy yards would be- 
come apparent to the public and a number of 
yards on the Atlantic coast would be aban- 
doned. Secretary Meyer expressed great satis- 
faction at the successful working of the con- 
solidation of the former Engineer Bureau with 
the Line, and said it was intended that all the 
staff organizations of the navy (except the 
chaplains and surgeons, who are non-combatants 
under the International Red Cross rules) would 
become part of the Line. This consolidation does 
not mean ‘that every naval officer will be an ex- 
pert in every specialty of naval work from en- 
gine operation and design to hull construction 
and ordnance building. Different officers will 
have different specialties, but will all be classed 
with the fighting force. 

The presentation of the John Fritz Medal to 
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A Pipe-Tapping Machine for Branches From 
30 to 48 Ins. in Diameter. 

A large pipe-tapping machine used for mak- 
ing a 30-in. connection with a 30-in. water main 
at Trenton, N. J., was described in Engineering 
News April 12, 1906, p. 412. The makers, the 
Waterworks Equipment Co., 50 Church St., New 
York City, expected at that time that the ma- 
chine would suffice for making connections up to 
48 ins. in diameter. It developed, however, that 
the power provided (6% HP.) was not enough 
for diameters over 30 ins. and that the cutters, 
moreover, would hardly stand up to the work 
on larger diameters. 

A larger and more powerful machine has since 
been developed by the same company. It is 
equipped with a gasoline engine of 15 HP. (more 
than twice the power of the former machine), 
and its cutting head has teeth made from high- 
speed steel. This machine, it is claimed, can be 
used for tapping 48-in. connections in cast-iron, 
lock-bar or riveted steel pipe. 

The accompanying illustration gives a good 


GASOLINE-ENGINE DRIVEN PIPE-TAPPING MACHINE FOR 48-IN. BRANCH CONNECTIONS. 


Sir William White was made by Mr. Onward 
Bates, Past-President of the American Society 
of Civil Engineers and Chairman of the John 
Fritz Medal Board of Award. Mr. Bates re- 
called the visit of Sir William to this country 
in 1904, when as President of the Institution of 
Civil Engineers he was at the head of the large 
party of English engineers who visited the 
United States and participated in the Engineer- 
ing Congress at the St. Louis Exposition. 

In receiving the medal, Sir William White re- 
marked that his adoption of the profession of 
shipbuilding was from accident and not from 

_ choice, and told how he began his life’s work 
at the age of 14, obtaining a minor position as 
the result of a competitive examination. At 
present he is devoting the greater part of his 
time to the work of engineering education, and 
he emphasized the idea that notwithstanding the 
specialization: which has taken place in engi- 
neering, the best engineering education is a 
thorough training in fundamentals. All speciali- 
zation should be postponed until the youth 
leaves school and begins work. 

A most notable feature of the evening was the 
presence at the dinner of the venerable John 
Fritz, now in his ninetieth year, and. still able 
to take the journey from his home at Bethlehem, 
Pa., and participate in the evening's festivities, 
notwithstanding the growing infirmities of age. 

ee 


Panama Canal Excavation during October to- 
taled 2,331,678 cu. yds. a daily average of 89,680 
cu. yds. for each of the 26 working days. This is 
the lowest daily average for any month since 
December, 1907, an indication that the end of the 
excavating period is eres. The rainfall 
during the month was 13.52 ins. During October 
148,304 cu. yds. of concrete was laid and 480,455 
cu. yds. of fill placed in dams. 


idea of the machine’s construction. It is 19 ft. 
6 ins. in length over all and 9 ft. high, weigh- 
ing 6,000 Ibs. The cutting head, at the left in 
the photograph, is a cylindrical shell of cast 
steel with inserted teeth of high-speed tool steel 
dovetailed into slots in the forward end. At 
the inner end of each slot is a hole into which a 
wedge-shaped drift can be driven to force out 
the tooth when it is to be ground or replaced 
by a new one. Alternate teeth are given a set 
in opposite directions, like the teeth of a saw, 
to provide clearance. The form of tool used re- 
sembles a round-nosed lathe tool. Separate 
cutting heads have to be provided, of course, for 
each diameter of cut—30, 36 and 48-in. 

The cutter is revolved at a maximum speed of 
about 16 r. p. m. by a two-cylinder, two-cycle 
gasoline engine bolted to the frame of the ma- 
chine. Power is transmitted from engine to 
cutter spindle through a train of spur gears giv- 
ing a reduction of about 50 to 1. It is claimed 
that a 36 or 48-in. cut can be made in one hour. 

The method of using the machine is the same 
as was described in our previous issue already 
referred to. A sleeve is bolted around the pipe 
to be tapped and a gate valve is bolted to a 
flanged outlet at one side of the sleeve. The 
tapping machine is then bolted to the other 
flange of the gate valve and the cutter is started. 
As soon as the cut is completed, the cutter is 
backed out and brings with it the piece of metal 
removed, which is held by a spring catch on the 
shank of the leading, or centering, drill. After 
closing the gate valve, the machine can be re- 
moved and the branch connection bolted on in 
its place. Thus the operation can be completed 
with the pipe under pressure. 


Disinfection Experiments wit); Hypochloy 
of Calcium on the Carnegic Swimming 
Pool, Yale University. 
By LEO F. RETTGER? and say): >) 
LEY’. 

The modern swimming poo! js; 
Sary adjunct to the American . 
sity. Its value cannot be dis; 
other objects of usefulness, how 
objectionable features. In th. 
amount of water that the best 
Pool can hold is comparatiy. 
serious contamination or int 
very limited dilution; hence, i 
portant that the greatest car: 
preventing persons who are su 
eases, especially of the skin, fr 
That it may be difficult to a 
from the fact that often a 
tank is used by hundreds of ba: 
day. Under such conditions thor 
of the bathers is impossible. 


Many cases of eye infection 
diseases have been alleged to | 
swimming pool; but very few, if 
proven to be brought about in 
absence of proof is not sufficient 
ever, that diseases are not tra: 
manner. From the standpoint 
fection, as well as from the esth: 
factory method of purifying + 
pool should be employed. This view is being 
accepted gradually by those who are in charge 
of the larger swimming pools. 

Letters of inquiry sent to most of our large 
universities and technical schools brought 
the fact that in the large majority of the instj 
tutions heard from no effort was 
infect or in other ways purify the 
swimming tanks. In several inst 
informed that the matter of purification was re 
ceiving serious consideration. In 
the water was filtered at regular intervals and 
returned to the pools. At two of the universi- 
ties experiments had been conducted in which 
chloride of lime was used. The eagerness with 
which a number of the institutions sought a 
practical and efficient method safeguarding 
their swimming pool led us to believe that the 
subject under discussion was considered by them 
to be of considerable importance 

Two methods of chemical disinfection of water 
supplies have received much attention in recent 
years, namely, the copper sulphate and the 
chloride of lime treatment. Copper sulphate has 
fallen into disrepute, while chloride of lime | 
heralded by many as a most satisfactory agent 
in the purification of water-supplies. Ther 
seems to be very little doubt now of the efficacy 
of bleaching powder. The common bacteria 
the intestinal tract, as well as the bacillus 0 
typhoid fever, Asiatic cholera, and in fact almost 
all bacteria, are destroyed by chloride of lime im 
a very short time, and when the agent is preset 
in very great dilution. A few species of bacte 
have been found to offer considerable resistance, 
but they are of little importance in this connec: 
tion. The value of the treatment of drinkin 
water with chloride of lime been full 
demonstrated in Jersey City during the pas 
year. It was shown that excellent purificate 
of water could be secured with bleaching powder 
at a practically nominal cost. 

Chlorine ‘in the above form is now used! 
many cities, in conjunction with filters, 
without them. It is employed at Poughkeepsié 
N. Y., and at Indianapolis, in connection ¥ 
slow sand filters; and at Little Fa!'s, N. J. Hat 
risburg, Pa., and many other places in connect! 
with mechanical filters, where ‘' bleaching 
powder process not only introduces an ott 
safety to the water, but also lessens considera 
the cost of operation. The bioching pow’ 
process marks a great advance |» water-woll 
iFrom the Sheffield Laboratory 


ene, Yale University, Nev 
“So © professor of Bacter 


Yal mtgoresty, New Haver. ‘ 
eisGraduate St ent, Yale Universi 
Conn. 


ven venereal 
caused | 
Y, have 
this way 
Suarantee, how. 
nitted in this 
possible jp. 
C, some 
water of 


made to d 
water in their 
inces we were 


one case 






has 


¢ Bacteriolog 
Haven, Cos 
sy and Hy 


onn. 
New Haver, 


ently 


versity 
the 5u 
jogical 
certail 
were ! 
the tr 
about 
The 4 
90 Ibs 
public 
states 
of one 
parts 
in one 
Dur 
invest 
in the 
gatior 
It wa 
The P 
propr 
concr 


at 


an 


a 
emo 


ereaeece peewee Beams 


a, ee a ee ee er ih 








November 23, IgII. 










tice. It must be intelligently applied, how- 
practice: 


ns wpjeach” process has been used also in 
ag rm ¢ swimming pools, and appar- 
» ra gratifying results. At Purdue Uni- 
ey a the chloride of lime was thrown over 

_ face of the water, after which bacterio- 
ee comin ions of the water were made at 
od intervals. Although the experiments 
es some interesting data were furnished, 
ol atment in one or two instances bringing 
rt almost sterile condition of the water. 
Se ameant of chloride of lime employed was 
99 Ibs. to 1,000,000 gals. of water. In a recent 
publication from Brown University’ Bunker 
tates that by applying the agent in dilutions 
be one part of available chlorine to two million 
: of water the watér was rendered sterile 
in one hour. 

During the past year we undertook a similar 
investigation in connection with the Carnegie Pool 
in the Yale University Gymnasium.*. This investi- 
gation extended over a period of several months. 
it was begun in the early part of November, 1910. 
The pool is located in a substantial building of ap- 
propriate design. The pool itself is a rectangular 
concrete tank lined with white tile, and is 75 
ft, long, 30 ft. wide and from 7 to 10.5 ft. deep, 
the bottom sloping lengthwise. The capacity of 
the pool is 150,000 gals. Water at an average 
temperature of 72° F. enters at the shallower end 
5 ft. below the surface, and overflows into gutters 
which run the full length of the pool on both 





































































S being sides. These gutters are about 3 ins. below the 
charge walk-ways surrounding the pool, and serve as a 
hand rail for the swimmers. The walk-ways 
ir large ate constructed in such a manner that all the 
ght out water falling. upon them drains away from the 
le insti. pol into a gutter provided for that purpose. 
to dis- Swimmers before entering the pool are sub- 
in their jected to a brief examination by the superin- 
ve were tendent, and are required to take a shower bath 
Was Te- with soap. No clothing besides short trunks is 
le case permitted, material of dark texture being re- 
als and jeted. The pool is used daily by from 300 to 
niversi- 40 men, at least during the greater part of the 
1 which 


year. 

The water which enters the tank is obtained 
from 30 driven wells which are located back of 
th gymnasium. THese wells are driven to a 
depth of from 18 to 20 ft., in comparatively loose 
sand to an underlying bed of hardpan. They are 
in an Open piece of ground which is used for 









f water. certain athletic sports. This area is surrounded, 
n recent at some distance, by buildings which are used for 
ind the| store rooms, lunch rooms and dwellings. As far 
rate has as is known, all closets in this vicinity are con- 
lime i Rected with the sewer. 
'y agent Bacteriological examinations of the well water 
The were made on several occasions. Colon bacilli were 
efficacy tot found in amounts varying from 1 to 5 c. c. 
‘teria of 


From 200 to 500 colonies of bacteria per c. c. 
Were obtained on lactose-litmus-agar plates, 
hone of these colonies being of the acid-produc- 
ing type. By the gelatin plate method there was 
a bacterial count of 1,300 on two different oc- 
casions. The tests for the presence of the colon 
bacillus were made in large duplicate series. No 
objection could be made to the use of this water 
for bathing purposes, at least with respect to 
sewage contamination. The thick layer of sand 
through which the water must pass from the 
surface of the ground downward purifies it of 
aly pollution which it might receive on the 
Surface. 

The water is drawn from the wells by means 
of 2 pump which is located in the basement of 
the gymnasium; it is heated by exhaust steam, 
“ind then admitted to the pool at the rate of 12,- 
0 gals. in 9 hours. After entering the pool the 
water is very clear; at times a sediment, which 
‘pon examination was found to be made up of 
fe particles of red sand, together with hair, 
*pithelial tissue and other refuse matter from the 
todies of the bathers, was observed at the bot- 
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am of the pool. After the pool had been used 
teriolog ‘Burrage, Pr 

os » Proceedings of the Indiana Academy 
on, o Science,’ 1909, [See Sriet note on p. 740 of Eng. 
| Beer, June 23, 1910.—Bd.] 
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by a large number of swimmers appreciable 
amounts of bacteria of varying descriptions could 
be detected easily in the sediment by means of 
the microscope. The sediment was removed 
from the water with the aid of long-handled 
rakes, whenever its presence became objection- 
able. Whenever the pool was emptied it was 
scrubbed thoroughly and washed out with clean 
water. 

The air in the room is always kept at an even 
temperature of 72° F., and the room is suffi- 
ciently ventilated by means of vents in the roof. 
Windows on all four sides of the building allow 
an abundance of light to fall upon the water. 
This is in marked contrast with many swimming 
pools, which are located in basements. 


Various Disinfection Experiments. 


The first tests were made with copper sulphate, 
but had to be abandoned soon, on account of the 
hardness of the water. The carbonates of cal- 
cium and magnesium not only rendered the cop- 
per innocuous, but the cloudiness caused by the 
treatment made the latter objectionable. Fur- 
thermore, the presence of appreciable amounts of 
organic matter, which are usually to be found in 
swimming pools, lessen the value of the method. 
After employing copper sulphate in various dilu- 
tions, a rather extensive study was made of the 
action of chloride of lime on the water of the 
pool. 


Chloride of Lime Treatment. 


Special precaution was taken to have the con- 
ditions of the pool as nearly uniform as possible 
when the samples were taken for bacteriological 
examination. After the water had been stirred 
up thoroughly by bathers, samples were taken 
10 or 12 ins. below the surface, on opposite sides 
of the pool, and were carried directly to the 
laboratory for examination. . 

Dilutions of 1 to 100 were used, and 0.5 c. c. 
of the diluted specimens were run from pipets 
into Petri dishes, and mixed with nutrient gela- 
tin. Duplicate tests were made with each sam- 
ple; and as there were always two samples, four 
series of plates were poured, and the average of 
the four colony enumerations recorded. It was 
found after frequent trials that the plates de- 
veloped quite uniformly at a temperature of 18° 
C. in the coufse of six to seven days. 

The chloride of lime was purchased in sealed 
bottles, and was guaranteed to contain 30% 
available chlorine. Some of the bottles were found 
to contain a little less of the chlorine than the 
guaranteed amount and in one case only 23%. The 
calculated amounts of chloride were care- 
fully weighed, placed in cheesecloth bags and 
applied to the water by drawing the bags back 
and forth from one end of the pool to the other, 
6 ins. below the surface and in lines about 4 ft. 
apart. Extreme precaution was observed to keep 
the disinfectant agent submerged during the en- 
tire time of treatment, in order to prevent any 
odor that might be objectionable to the bathers. 
No marked physical changes in the water could 
be noted; nor were any serious objections made 
to the condition of the atmosphere and of the 
water when the pool was treated secretly. 


Results of Hypochlorite Treatment. 
The accompanying table presents, in chrono- 


logical order, the data of 13 tests made in the 
early part of 1911. 
Hours Colonies 
Test. Date, Time. after per % re- 
1911. treatment. c.c. duction 
L. Pool —_ and _ thor- 
oughly cleaned. 
Pool 
dosed 
Jan.17 10.00a.m 45,300 0.5 P. 
. m. 
Jan.17 11.00a.m 1 1 99.98 
Jan.17 4.00 p.m. 6 64 99.8 
Jan.18 10.00 a. m. 24 890 98.14 
Jan. 19 10.00 a.m, 48 78,000 ees 
Jan. 20 10.00 a.m. 72 259,200 sna’ 
Jan. 21 10.00 a. m. 96 64,000 énas 
II. Jan. 22 No someie. Sediment in pool raked 
out with long rakes and several 
feet of water replaced. 
Jan, 23 10.00 a.m. 96,000 
Ill, Jan.24 10.00a. m. 58,200 «ene 
Jan. 24 10.30a.m. Pool dosed with 0.5 p.p.m. 
Jan. 24 11.30 a. m. 1 390 99.33 
Jan. 25 10.30 a.m. 24 2,120 97.35 
Jan. 26 10.30 a.m. 48 34,200 nee 
Jan. 27 10.30 a.m 72 519,000 omic 
Jan. 28 10.30 a. m. 96 769,000 sas 
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IV. Jan.29 Pump going Saturday, Sunday and 
Monday nights. Pool not used 
until Monday (Jan. 29). 
Jan, 30 35,000 
V Jan.31 10.30 a. m. 68,700 
Feb. 1 10.30 a. m. 71,000 
Feb. 2 10.30 a. m. 62,550 
Feb. 3 10.30 a. m. 56,760 
Feb. 4 10.30a. m. 86,200 ae 
VI. Feb. 5 Sunday. Pump going the entire day 
and night until samples were 
taken the next morning. 
Feb. 6 morning 27,250 
VII. The two following samples were taken 
after the pool had not been used for sev- 
eral hours, and the figures show the ef- 
fect of quiescence upon the bacterial 
counts. 
Feb. 8 10.30 a.m. 14,150 
Feb. 9 10.30 a.m. 10,950 . 
VIII. Feb. 11 Pool emptied and _ thoroughly 
scrubbed with sand soap. 
Feb. 12 Sunday. Pool filling. 
Feb. 13 Pool filled to within 4 ft. of the top 
Feb. 13 10.30 a.m. 45,800 eee 
Feb. 14 10.30 a. m. 304,000 ; 
IX. Feb. 14 8.00 p.m. Pool treated with 0.3 
Pp. p. m. 
Feb. 15 10.30a.m. 14.5 25 99.9 
Feb. 16 8.00 p.m. Pool treated with 0.3 
Pp. Pp. m 
Feb.17 10.40a.m. 14.5 100 99.6 
X. Feb. 22 Plates liquified in 3 days. 
Feb. 23 10.30 a.m. 71,000 ie 
Feb. 23 8.00 p.m, Pool dozed with 0.5 p.p.m 
Feb. 24 10.30a.m. 14.5 0 100 
Feb. 25 10.30a.m. 38.5 6,650 i 
XI. Mar. 13 10.30 a. m. 46,150 ee 
Mar. 13 8 p. m. Pool treated with 0.3 
Pp. p. m. 
Mar. 14 10.30a.m. 14.5 125 99.7 
Mar.15 10.30a.m. 38.5 30,400 wee 
Mar. 15 8.00 p.m. Pool again dosed with 
0.3 p. p. m. 
Mar.16 10.30a.m. 14.5 120,600 aaa 
Mar. 16 8.00 p.m. Pool treated with 0.3 
Pp. p. m. (see note) 
Mar.16 10.30a.m. 14.5 12,000 99.5 
(In these tests the amount of available 
chlorine in the sample of hypochlorite 
powder was found by subsequent examin- 
ation to be only 23%, instead of the 
“guaranteed” 30%. Hence the actual 
amount of such chlorine used in this ex- 
periment was considerably less than the 
above calculated amount, or only a little 
more than 0.2 parts per million.) 
XII. Mar. 22 10.30a. m. 496,600 ate 
Mar. 22 8.00 p. m. Pool dosed with 0.3 p.p.m. 
Mar. 23 10.30a.m. 14.5 600 99.8 
Mar. 23 8.00 p.m. Pool dosed witm 0.3 
Pp. Pp. m 
Mar. 24 10.30a.m. 14.5 650 er 
Mar. 24 8.00 p.m. Pool again treated with 
0.3 p. p. m. 
Mar. 25 10.30a.m. 14.5 300 
XIII, Mar. 27 10.30 a.m. 604,800 whee 
Mar. 27 8.00 p.m. Pool treated with 0.4 
P; p. m. 
Mar. 28 10.30a.m. 14.5 2,700 99.5 
Mar. 28 8.00 p.m. Pool treated with 0.4 
P; Pp. m. 
Mar. 29 10.30a.m. 14.5 0 100 
Mar. 29 8.00 p.m. Pool treated with 0.4 
P; p. m. 
Mar. 30 10.30a.m. 14.5 125 eae 
Mar. 30 8.00 p.m. Pool treated with 0.4 
P; Pp. m. 
Mar. 31 10.30a.m. 14.5 450 ate 
Mar. 31 8.00 p.m. Pool again treated with 
0.4 p. Dp. m. 
Apr. 1 10.30a.m. 14.5 350 





*Parts per million of available chlorine. 


Tests I., III and X., with 0.5-part of avail- 
able chlorine per million parts of water, gave 
reduction in the numbers of bacteria amounting 


to 99.98%, 99.33% and 100%, respectively. 


The 


bacterial counts remained small for at least 24 


hours after the treatment. 


After the first 48 


hours the numbers rapidly became greater, and 
in five or six days (Tests I. and III.) they far 
exceeded those which obtained before the appli- 
cation of the bleaching powder. 


Tests IX., XI. and XII. show 


the effects of 


treatment with 0.3-part of available chlorine, 
the decrease in the total number of bacteria, as 
determined at the end of 14.5 hours, being 99.9%. 


99.7% and 99.8%, 


tion in bacteria amounted to 99.5%. 


By daily treatment with 
this amount of chlorine the number of bacteria 
was kept very small and quite uniform, except 
in Test XI., in which a poor quality of hypo- 
chlorite was used after the initial treatment, and 
the actual amount of chlorine applied fell far 
short of 0.3-part per million. ; 

In Test XIII. 0.4-part of available chlorine per 
million was used, and the treatment was re- 
peated daily for four days. The initial reduc- 


After the 


second dosing the samples were sterile, and from 
that time to the end of the experiment the num- 
bers were almost negligible. 

Test Il. is given to show the effect of raking 
out the sediment, which was composed of hair, 


broken down epithelial tissue, etc. 


In IV. is 


seen the effect of dilution upon the number of 
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bacteria. In V. the bacterial counts are given 
for a period of five days during which the pool 
was not treated with disinfectant. Test VI. 
shows the effect of running the pump con- 
stantly for at least 24 hours. The two samples 
in Test VII. were taken on a morning when no 
swimmers were in the pool. The figures clearly 
show the effect of quiescence and the import- 
ance of taking samples under uniform conditions 
in the pool. In all the other experiments the 
pool was well stirred prior to the taking of the 
samples. 


General Comments. 

The use of hypochlorite of calcium in the dis- 
‘infection of swimming pools results in a high 
degree of bacterial purification when used in such 
small amounts even as will furnish 0.3-part of 
available chlorine per million parts of water. Such 
treatment is in no way objectionable, if care is 
taken to prevent the odor of the bleaching 
powder from permeating the atmosphere of the 
room, and if the sub- 
stance is well distributed 
through the water. in 
order to determine 
whether the treatment of 
the water affected the 
swimmers at all unfav- 
orably, a large number of 
our experiments were 
carried on when no stu- 
dents and _ instructors 
were present, and when 
they had no intimation 
that the water was being 
treated. No complaints 
were made in such 
cases; on one or two oc- 
casions our attention 
was called to the un- 
usual “sparkle” of the 
water. 

Treatment with = chlo- 
ride of lime in the pro- 
portion of 0.3 to 0.5-part 
per million should prove 
to be a most effective 
means of preserving 
the purity of swimming pools. The treatment 
should be made daily, however, or at the most 
every 48 hours. If less often, the number of 
bacteria may become large, and even greatly 
exceed the number that was present before the 
chloride was used, as some of our experiments 
show. An obstacle that will often stand in the 
way when attempts are made to purify swim- 
ming pools by chemical means is the prejudice 
which so many students, and swimming in- 
structors as well, have to introducing any for- 
eign substance into the water, no matter how 
harmless that substance may be, or how badly 
the water may be in need of purification. 

We take this occasion to thank Dr. Wm. G. 
Anderson, Director of the Yale University 
Gymnasium, for placing the Yale University 
swimming pool at our disposal, and for his deep 
interest and friendly cooperation in this work. 


Smeg ee 


Progress in Grade-crossing Elimination on the 
Pennsylvania R. R. is marked by the approach- 
ing completion of the work in this line at Bristol, 
Pa. The new line will be put into service Nov. 
26. The road is four-tracked at this place and 
ten grade crossings have been eliminated. The 
elimination work included the erection of bridges 
over seven streets—four bridges with solid rein- 
forced-concréete floors supported by steel and 
three with reinforced-concrete slabs. In addition, 
a deck girder bridge with a solid reinforced- 
concrete floor was built over the Delaware & 
Raritan canal, and two streams were spanned 
by arches. 

Besides the grade-crossing elimination, the im- 
provement at Bristol includes the reduction of 
the maximum degree of curvature from 1° 40° to 
45’, and the total number. of degrees of curvature 
is made tess by 56°. The new line is a quarter- 
mile shorter than the one it supplants. 

A new passenger station has been built on the 
south side of the tracks at Beaver Dam Rodd, 
Garden and Prospect Sts. It is on the street 
Tevel and is connected with the track platforms 
By covered stairways. The total cost of the im- 
provement work was $1,012,000. 


ENGINEERING NEWS. 


A New Construction of Troughing Pulleys for 
Belt Conveyors. 


The usual arrangement of pulleys to bend a 
conveyor belt into a trough shape involves the 
use of two sets of pulleys—one set mounted on 
a horizontal shaft under the middle of the belt 
and another set consisting of pulleys mounted 
at an angle on each side of the belt to turn up 
its edges. The width or number of rolls on 
each horizontal shaft is proportioned to the width 
of belt they are to carry. In case a given belt 
is to be replaced by a wider one, the horizontal 
pulleys must, in general, be discarded for wider 
ones. 

A more flexible type of troughing and carry- 
ing pulley has just been put on the market by 
the Stephens-Adamson Manufacturing Co., of 
Aurora, Ill. As shown in the accompanying 
illustration, unit carrier pulleys a few inches 
in width are used and can be combined in any 


NEW TROUGHING PULLEY FOR BELT CONVEYORS. 
(Combinations of pulley units can be arranged for any width of belt.) 


desired number or arrangement. Each unit con- 
sists of a cast-iron pulley fixed to a short shaft 
turning in ball-bearings supported by a simple 
steel-plate bracket. To form a complete car- 
rier, a number of the units, depending on the 
belt width, are mounted end-to-end on a wooden 
block or steel channel. (Both steel and wooden 
supports are shown in the illustration.) 

Lubrication of the ball-bearings is effected by 
means of a dust-proof oil pocket at each bear- 
ing. It is claimed that the oil need be renewed 
not oftener than every six months under ordi- 
nary conditions. Another form of roller is made 
for lubrication by grease cups. The pulley re- 
volves on a hollow shaft through which the 
grease is supplied. In assembling a complete 
carrier, special pipe connections are ‘used be- 
tween units so that grease cups are needed only 
at the outer ends of the outermost units. 


Present State of Excavation in the Culebra 
Cut.* 


On Nov. 1 there had been excavated from the 
Culebra Cut, which is nine miles long, 70,942,244 
cu. yds. of rock and earth, and there yet re- 
mained 18,501,761 cu. yds. The average excava- 
tion per month during the 12 months just passed 
has been 1,372,000 cu. yds., and at this rate the 
work would be completed by Jan. 1, 1913. But 
this rate cannot be maintained, because sections 
of the Cut at either end are nearing completion, 
and the time is approaching when the number of 
shovels now at work (42) will have to be re- 
duced because of lack of room in which to work 
and the output must therefore decrease. 

At Bas Obispo and for a mile at that end of 
the Cut, the excavation is completed, except for 
a small amount of cleaning up and the taking 
out of inclines that must remain for the trains 
hauling spoil out of the trench on the north side 
of the summiy. At the other end, near Pedro 
Miguel locks, there remain to be dug out about 
800,000 cu. yds., in the canal and the anchorage 


*From the “Canal Record,” Nov. 8. 
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basin, but this cannot be done ns 
tion of the north approach and Papp 
locks has advanced farther. pf hae ae 
and Cucaracha there remains a saan ie 
ging to keep eight shovels bus ff oe 
more. ye Eee 

By May 1, 1912, the excavati 
will be confined practically to t} 
tween Las Cascadas and Cucara 
there will remain to be excavat: 
cu. yds. It is expected that it » 
work 30 steam shovels advan: 
small section, an average of ten 
number will be gradually dimin 
vation nears completion. Ther: 
to believe that by July 1, 1912 
Culebra Cut will be completed 
small amount of work as will b: 
the steam shovels are taken ou: 
this, no account is taken of t} 
dredging of the last 15 ft. on ¢} 
Cut, but it is assumed that all : 
done by steam shovel. 

It is possible that unexpected 4.\ lopments in 
the slides at Culebra and Cucarach, wil] add te 
the excavation yet to be done. bit this neeg not 
delay the completion appreciably because if the 
material continues to move into th: Canal afta 
the water is let in it can be dredeed more een. 
nomically than it could be dug it by steam 
shovel. At Culebra, where the nks on bet 
sides are sliding, the channel is Ldy 1.580 
wide at top, and the earth is broken é 
on each side that the total width f 
break is 2,000 ft. 
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Notes from Engineering Schools, 


LONDON ENGINEERING COLLEGE —The 
New York alumni held a dinner Nov. 4 at the Fn. 
gineers’ Club, New York City, to celebrate the for. 
mation of the New York Alumni Association 
The Association is the result of a movement he- 
gun by an American graduate of this college 
(full title, City and Guilds Engineering College 
of the Imperial College of Science and Tech- 
nology, London). Among those present at the 
dinner was one who was a student at 
in the first year of its existence 

At the dinner, a constitution was drawn up and 
officers were elected as follows: Chairman, Ham- 
ilton Kilgour; Vice-Chairman, B. H. M. Hewett: 
Secretary, Wm. A. Del Mar. The Association 
starts with a membership of about 20. 


the college 


——— SS 


A Surface Subsidence Over a Coal Mine at 
Scranton, Pa., Nov. 20, engulfed a _ two-family 
dwelling house on Ross Ave. The building drop- 
ped 60 ft., according to press reports, into the 
old workings of the Vonstorch mine of the Dela- 
ware & Hudson Co. The accident occurred at 5 
a. m., and two of the nine inmates of the dwell- 
ing were carried down with it, but were subse- 
quently rescued. The wreckage of the building 
was destroyed by fire. 


-_———o—-—- -- 


Blame for the Wreck at Manchester, N. Y., 00 
the Lehigh Valley R. R., Aug. 25, 1911, in which 
29 persons were killed, is put upon the railroad 
company in a report submitted to the Interstate 
Commerce Commission, Nov. 20, by Mr. Herman 
W. Belknap, Chief Inspector of Safety Appliances. 
The report ascribes the accident to 4 defective 
rail and states that the company “was cognizant 
of the fact that there were defective rails in the 
service, of the character of the rail which caused 
the disaster, as evidenced by letters of instruc 
tion to subordinates, which are now in the hands 
of the Commission.” 

Press.reports ascribe to an official of the Inter- 
state Commerce Commission a statement that the 
rail which caused the wreck was first laid Oct. 
31, 1910, but that it was taken up !n April, 1911, 
and cut off 6 ft. shorter to make place for @ ‘a 
frog. It is claimed that the defectiveness of 
rail should have been discovered when it was col 
off. 

This accident was noted in Eng:! 
Aug. 31, 1911. 

———— 


eering News, 


A Water Main Burst in Chicage. Nov. a 
La Salle and South Water Sts. Damsse a . 
at $75,000 was done in flooded bas" ents as 
the new La Salle St. subway tunn: now * “ 
construction. Tie electric power «4 telep - : 
service in the vicinity was inter pted i a 
flooding of the conduits of the Tilineis Tunt 
and Commonwealth Evison Co. 
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November 23.)191I- 


ressed Air Tank Explosion at the power 


som Pewift & CO, im Chicago, Il, Nov. 18, 
pouse ° r me» and injured one other. Press 
willed eo that the tank exploded soon after 
reports een installed and that workmen were 
it bad wey ect it with the compressed air 
preparing the cident occurred, but no expla- 
- er is to the nature of the explo- 
patio 

gor 


SEE a eae 


poller, Exploded Nov. 16, near Freebridge, 
. asleep in the boiler room were 


5 T. Nal ng steam. The men killed were 
xiled me by scott Bros. Contractors on the 
es Reports state that the boiler had 
paw anpgted Oct. 31 by the State Inspector 
vd pronouri i satisfactory. 

$e 


Mine Explosion Nov. 18, in the Bottom 
the Bottom Creek Coal & Coke 
W. Va., killed 18 men and injured 
There were more than 150 men in 
time of the explosion. Among 
the men killed, according to reports, were four 
engineers who were making the semi-annual 
survey of the mine. 

ne 
4 Rear Collision on the Northern Pacific Ry., 
Nov. 16, three miles west of Pipestone, Mont., 
between a passenger train and a work train, 
caused the death of six men who were riding in 
the work train’s caboose. 

OO 
A Derailment at a Cross-Over at Monmouth 
Junction, on the Pennsylvania R. R., Nov. 1%, 
caused the death of the engineer and fireman 
of the Philadelphia and New York express train, 
which left Philadelphia at 4 p. m. The locomo- 
tive was overturned and three coaches were de- 
railed. None of the 200 passengers, however, was 
griously injured. The accident was quite simi- 
jar to that on the New York, New Haven & Hart- 
ford Ry. at Bridgeport, Conn., described in Engi- 
neering News, July 20, 1911. The derailment oc- 
curred at a speed estimated at 50 mi. per hr., and 
the accident is ascribed to the failure of the 
engineer to slow down for the cross-over, al- 
though he was informed that his train was to 
take the cross-over at this point. The :maill 
joss of life in the present accident is ascribed 
to the fact that the coaches were all of steel. 
——————_@——_ 


A Rainfall of 4.67 ins. in 24 hours was recorded 
by the Weather Bureau station at Hartford, Conn., 


4 Coal 
creek mine 0+ 
Co, at Vivian, 
four others. 
the mine at the 


on Oct. 18-19. The total precipitation at the sta- 


tion for the month of October was 7.3 ins. 

eee 
An Earthquake in Germany and Switzerland did 
considerable damage to buildings Nov. 16. The 
shock was most severe in Switzerland, accord- 
ing to reports. Buildings were partly wrecked 
in Berne and Zurich and street cars were de- 
tailed in Geneva, 

a 


The Coroner's Jury Investigating the Austin 
Dam failure on Nov. 21 brought in a verdict 
charging that the failure was “due to gross neg- 
ligence on the part of George C. Bayless, Presi- 
dent, and Fred N. Hamlin, Superintendent, of the 
Bayless Pulp & Paper Co.” These men have been 
brought before Justice Thompson, at Coudersport, 


Pa, for a preliminary hearing on the charge of 
manslaughter. 
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Public Hearings on Conservation Problems in 
New York State have been held for some weeks 
past by the State Conservation Commission. Par- 
ticular attention is being given to water-supply. 
—inapianiiel 
Licenses for Dam Construction are advocated 
% a committee appointed by the Engineers’ Club 
“ Philadelphia soon after the failure of the dam 
" Austin, Pa. The recommendations of the 


fommittee, which were unanimously adopted by 
the club, were as follows: 
ve sfeeommend that no such structure shall 

~ {without a license from the State to the 
=, the license to set forth the names of the 
jNeering staf’ to be in charge of the design 
st onstruction. In granting this license the 
fon of eves, the right to inspect the construc- 
nett the work at any time during progress 
Being Tmine if the provisions of the license are 
beens arried Out; but, by the granting of such 
~ “and inspection the State does not assume 
Sie ty or guarantee the safety of the 
a? and any failure on the part of the 

n © meet these provisions shall be a crim- 


ense against the E 
ble by law —<«“«- wey 
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al of the Yuma Irrigation Pro- 
lifornia, is about to be put un- 
construction by the contractors. The canal 
. Some nine miles in length, extending 
Point tiree miles north of Yuma to a 
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ENGINEERING NEWS. 


junction with the existing canal a little over 
a mile below the Laguna Dam. The work in- 
volves about 1,300,000 cu. yds. of excavation. 
naentijintlipaimnisasilpiiin 
A Dinner for the New York, Westchester & 
Boston Ry.’s engineering department will be 
given by the members of that department at 
Healy’s, Columbus Ave, and 66th St., New York 
City, on Saturday evening, Dec. 2, at 8 p. m. 
Former members of the department who desire 
to be present should communicate with Mr. P. H. 
McCormack, 105 Madison St., Mount Vernon, N. Y. 
ecient 
The Canal Terminal Measure in New York State, 
which was before the people in the election of 
Nov. 7, is still in doubt. Returns from about one- 
third of the up-state counties show a vote against 
the propositions of some 30,000, while somewhat 
less than half of the assembly districts in the 
New York City counties show a favorable vote 
of 14,000. Final returns are not expected for some 
time. The two propositions before the people 
were, first, an authorization of a bond issue of 
$19,800,000 to pay for the cost of the necessary 
terminal works and second, an amendment to the 
State constitution guaranteeing the protection of 
such terminal works from sale or lease to pri- 
vate companies. 
2 
Irrigation Statistics of Texas.—The irrigated 
area of Texas, according to a recent Census bul- 
letin, increased enormously in the 10 years just 
past; the total irrigated area in 1899 was 49,652 
acres, and in 1909, 450,971 acres, an increase of 
808.3%. The area included in projects either com- 
pleted or under construction in 1910 was 1,252,935 
acres, an excess of 801,964 acres over that irri- 
gated in 1909, showing that the area irrigated 
can be almost tripled without undertaking new 
enterprises. The total length of all ditches in 
1909 was 2,685 miles, of which 1,473 miles were 
in main canals and 1,212 miles in laterals; an in- 
crease of 227.3% in 10 years. The total number 
of all pumping plants was 2,374, using in all 
66,130 HP., which irrigated 351,761 acres, or 78% 
of the total in 1909. Flowing wells supplied water 
for 3,731 acres; streams, 374,287 acres, or 83%; 
lakes, 458 acres, or 9.1%; wells, 56,409 acres, or 
12.5%; springs, 13,068 acres, or 2.9%, and reser- 
voirs, 6,748 acres, or 1.5%. Of all the area under 
irrigation in 1909 63.6% of the total was in the 
rice belt. The total cost of irrigation systems in 
1910 was $13,406,831 against $1,027,608 in 1899, an 
increase of 1,204.7%. The average cost per acre 
in 1910 was $19.33, against $20.70 in 1899. The 
average cost of operation and maintenance per 
acre in 1909 was $3.25. No lands in 1909 were 
irrigated by the U. S. Reclamation Service, the U. 
S. Indian Service, under the Carey Act, or dis- 
trict irrigation enterprises. 
—_——_———_@—_—__—_—_- 
Floods in Washington, affecting a number of 
rivers in the western part of that state, 


were 
caused by the warm “chinook” winds of Nov. 
16-19, which both brought heavy rains and 


melted the six feet of early snow in the Cas- 
cade Mountains. On Nov. 19, according to re- 
ports, the dam of the Municipal Electric Plant 
of Seattle was carried away and the city’s water 
supply was also interrupted. A number of bridges 
were carried away and railways were blocked 
by landslides. 

Reports state that on the Skagit River the 
flood cut a channel through a neck of land 80 
rods across at Sterling Bend, above Mount Ver- 
non, Wash. The new channel is described as 
being 300 ft. wide and 20 ft. deep. It shortens 
the distance from Mount Vernon to Sedro-Wooley 
by 3% miles giving a shorter and safer steam- 
boat channel. Reports state that this action of 
the flood obviates the need of river-improvement 
work contemplated for some time by the U. S. 
Government. 





me 


Personals. 


Mr. E. Hardgrove, Superintendent of Sewers 
of the Borough of Queens, New York City, has 
resigned. 


Mr, Emanuel Brandon, Superintendent of High- 


ways of the Borough of Queens, New York City, 
has resigned. 


Mr. R. W. Leonard, M. Can. Soc. C. E., of St. 
Catharines, Ont., has been appointed Chairman of 
the National Transcontinental Railway Commis- 
sion of Canada, succeeding Hon. 8S. N. Parent. 


Mr. D. J. Mullen, formerly Master Mechanic 
of the Cleveland, Cincinnati, Chicago & St. Louis 
R. R. at Mt. Carmel, Ill, has been promoted to 
Master Mechanic of the St. Louis and Cairo di- 
visions at Mattoon, Ill, of the same railway. 


Mr. H. M. Church has been appointed Engineer 
of Maintenance-of-Way of the Wheeling System 
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of the Baltimore & Ohio R. R., at Wheeling, 
Va., succeeding Mr. J. A. Spielman, promoted. 

Mr. H. C. Manchester, Superintendent of Trans- 
portation of the Maine Central R. R., at Portland, 
Me., has been appointed Superintendent of Mo- 
tive Power and Equipment of the Delaware, 
Lackawanna & Western R. R., to succeed Mr. 
T. S. Lloyd, whose resignation was announced 
in our issue of Novy. 9. 

James A. McCrea, formerly General Superin- 
tendent, has been appointed General Manager of 
the Long Island R. R., the duties of which posi- 
tion have hitherto been performed by Mr. Ralph 


Ww. 


Peters, President of the company. Mr. McCrea 
is a son of Mr. James McCrea, President of the 
Pennsylvania R. R., and is graduate of Sheffield 
Scientific School, Yale University, class of 1895 
From 1897 to 1905 he went through the various 
engineering grades of the Pennsylvania R. R 
from rodman to Division Engineer of Mainte- 
nance-of-Way. For five years, 1901 to 1906, he 


was Superintendent of the Cincinnati Division of 
the Pennsylvania Lines; since that time he has 
been General Superintendent of the Long Island 
R. R. a subsidiary of the Pennsylvania R. R. 

Mr. Henry W. Thornton, Assistant General Su- 
perintendent of the Long Island R. R., has been 
promoted to General Superintendent of the same, 


succeeding Mr. James A. McCrea, promoted. Mr. 
Thornton is a graduate of the University of 
Pennsylvania, class of 1894, and made his way 
up from draftsman in the engineering depart- 
ment of the Pennsylvania R. R. In 1899-1901 
he was Division Engineer of Maintenance-of- 


Way, and afterward Superintendent 
& Ashtabula division of the Pennsylvania R. R 
He was made Assistant General Superintendent 
of the Long Island R. R. about a year ago, 


Obituary. 


of the Erie 


Caryl Davis Haskins, M. Am. Inst. E. E., Man- 
ager of the Lighting Department of the Gen- 
eral Electric Co., of Schenectady, N. Y., died 
from pneumonia on Nov. 18, at Salt Lake City, 


Utah, after but two days’ illness. A biographical 
sketch of Mr. Haskins will appear in our issue of 
next week. 


Hugh Redmond, a United States Government 
engineer employed in the Philippine Islands, died 
at Nalolos, Bulacan Province, P. L, Oct. 24, 
from injuries received in a accident 
He was a graduate of Cornell University, class 
of 1903, and was employed for some time tin 
irrigation work in Arizona. A widow and three 
children survive him. 


George Whiting Hebard, Vice-President of the 
Westinghouse Electric & Mfg. Co., of Pittsburgh, 
Pa., died at his home in New York City on 
Nov. 17. He was born in Barre Center, Olean 
Co., New York, in 1845. He came to New York 
City in 1869 and became extensively interested 
in manufacturing and electric lighting com- 
panies. He was a director of several large manu- 
facturing companies, including the Union Metallic 
Cartridge Co., of Bridgeport, Conn., the Reming- 
ton Arms Co., of New Haven, Conn., and others 
He leaves a widow and two sons. 


Dr. Walter Wyman, Surgeon General of the 
United States Public He&lth and Marine Hos- 
pital Service, died in Washington, D. C., on Nov. 
21. He was born in St. Louis, Mo., in 1848. He 
was graduated from the City University of St. 
Louis, Amherst College, Mass., and the St. Louis 
Medical College. He entered the Marine Hos- 
pital Service in 1876 and had been Surgeon Gen- 
eral since 1902. He was the author of numerous 
pamphlets and reports on matters connected with 
public health work, 


Thomas Hall, an inventor and patent attorney 
of Brooklyn, N. Y., died on Nov. 19. Mr. Hall 
was chiefly famous as an early inventor of the 
typewriter. He was born in Philadelphia, Pa., 
in 1834, and educated at the University of Lewis- 
burg, Pa. He devised a mechanism for printing 
by touching keys, and exhibited at the Paris 
Exposition of 1867 one of the first typewriters. 
He later studied in Europe, and in 1881 placed 
on the market in this country the Hall type- 
writer. He was also the inventor of sewing 
machine mechanisms, drill grinders and other 
machinist’s tools. 


Edgar W. Mix, M. Am. Inst. E. E., formerly 
an engineer with the General Electric Co. at 
Schenectady, N. Y., and recently a noted elec- 
trical engineer and aeronaut in France, com- 
mitted suicide on Nov. 12, by shooting, while 
on a steamer crossing the English Channel. At 
the time of his death he was Manager of 
the European division of the General Motors 
and Export Co., of Detroit, Mich. He was the 
ewinner of the international balloon race at Zu- 
rich, Switzerland, in 1909, and had been promi- 


on 
motorcycle 
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nent in the Aero Club of France and the Aero 
Club of America for a number of years. 


Frederic Cope Whitehouse, famous for his irri- 
gation schemes on the River Nile in Egypt, died 
in New York City on Nov. 16. He was born at 
Rochester, N. Y., in 1842, and educated at Colum- 
bia University, where he graduated in 1861 and 
received a Master’s degree in 1863. Later he 
studied abroad in France, Germany and Italy, 
returning to this country in 1871, when he was 
admitted to the bar in New York State. In 1882, 
he discovered the depression in the Egyptian 
desert now known as the Wadi Raiyan, and 
was long interested in using it as a reservoir 
basin for irrigation purposes. For his efforts 
in the development of Egypt he was made a 
Commander of Osmanieh and Grand Officer Med- 
jidieh by the Khedive. He was a member of 
many learned societies in this country and 
abroad, and was a writer on scientific subjects. 


Engineering Societies. 


COMING MEETINGS. 


NEW JERSEY SANITARY ASSOCIATION. 
Nov. 24-25. Annual meeting at Lakewood, N. J. 
gecy- J. A. Exton, 75 Beech St., Arlington, 


AMERICAN SOCIETY OF REFRIGERATING 
ENGINEERS. 

Dec. 4. Annual meeting at New York City. 
goer. William H. Ross, 154 Nassau St., New 
¥ork City. 

AMERICAN PUBLIC HEALTH ASSOCIATION. 

Dec. 4-9. Annual meeting at Havana, Cuba. 
Secy., Wm C. Woodward, Washington, D. C. 


AMERICAN SOCIETY OF MECHANICAL ENGI- 
NEERS. 


Dec. 5-8. Annual convention at New York 
City. Secy., Calvin W. Rice, 29 West 39th 
St., New York City. 


NATIONAL IRRIGATION CONGRESS. 

Dec. 5-9 Annual session at Chicago, Iil. 
Secy., Arthur Hooker, 214 Hotel La Salle, Chi- 
cago, Ill. 

ASSOCIATION OF AMERICAN PORTLAND CE- 
MENT MANUFACTURERS. 

Dec. 11-13. Annual meeting at New York City. 
goer Percy H. Wilson, Land Title Bldg., 
Philadelphia, Pa. 

AMERICAN INSTITUTE OF ARCHITECTS. 
Dec. 12-14. Annual convention at Washington, 
Secy., Glenn Brown, the Octagon, 


| ae 
Washington, D. C. 
AMERICAN INSTITUTE OF CHEMICAL ENGI- 
NEERS. 


Dec. 20-22. Annual meeting at Washington, 


D. C._ Secy., J._C. Olsen, Polytechnic Insti- 
tute, Brooklyn, N 
AMERICAN SOCIETY OF AGRICULTURAL EN- 
GINEERS. 
Dec, 27-29. Annual meeting at St. Paul, Minn. 
Secy., J. B. Davidson, Ames, Iowa. 
AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 
Dec. 27-Jan. 3. Annual meeting at Washing- 
ton, D, Cc. Secy., L. O. Howard, Smithsonian 
Institution, Washington, D. C 


PACIFIC NORTHWEST SOCIETY OF ENGI- 
NEERS. 


Jan. 6. Annual meeting at Seattle, Wash. 
Secy., Joseph Jacobs, 803 Central Blidg., 
Seattle, Wash. 


AMERICAN SOCIETY OF ENGINEERING CON- 
TRACTORS. 
Jan. 9. Annual meeting at New York City. 
oecr J. R. Wemlinger, 13 Park Row, New 
York City. 


MICHIGAN ENGINEERING SOCIETY. 
Jan, 9-11. Annual pone, at Lansing, Mich. 
Secy., Alba L. Holmes, 74 Wealthy Ave., 
Grand Rapids, Mich. 


ENGINEERS’ SOCIETY OF WESTERN PENN- 
SYLVANIA. 
Jan. 16. Annual meeting at Pittsburgh, Pa. 
Secy., Elmer K. Hiles, 2511 Oliver Bldg., Pitts- 
burgh, Pa. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 
Jan. 17-18. Annual meeting at New York City. 
Secy., Charles Warren unt, 220 West 57th 
St., New York City. 


SOCIETY OF AUTOMOBILE ENGINEERS. 
Jan. 18-20. Annual meeting at New York City. 
Secy., Coker F. Clarkson, 1451 Broadway, New 
York City. 


Washington Society of Engineers. 
The annual dinner was held Nov. 21 at Rausch- 
ers in Washington, D. C. The annual meeting 
will be held Dec. 19 at the Cosmos Club Hall. 


American Automobile Association. 
The “Federal Aid” good-roads convention of 
this Association will be held in Washington, 
D. C., Jan. 16-17. 


Municipal Engineers of the City of New York. 

At the regular meeting of Nov. 22 Mr. Calvin 
Tomkins, Commissioner of Docks and Ferries, 
New York City, read a paper entitled “The Port 
of New York.” 


Seciety of Automobile Engineers. 


Papers to be presented at the annual meeting 
in New York City, Jan. 18-20, are announced as 
follows: “Compound Gas Engines and Their Effi- 
ciency,” Eugene P. Batzell; “Present Status of 


Automobile Lighting, Gas and Electric,” J. W. 
Esterline and A. F. Berdon; “Shoert-and-Long- 
Stroke Motors,” John Wilkinson; efinitions in 
Connection with Physical Propert of Steel,” 
Henry Hess; “Mechanical Points + tonnection 
with the Construction of Solid ‘c Tires,” 
Charles B. Whittelsey; “Silent C ster 
S. Ricker; “Automatic Spark A au st. 
Smith; “Balance of Motors,” Ey .est R. Fried; 
“Effect of Use of Silicon in Stéel,” Marcus T. 
Lothrop; “Trend of European Automobile De- 
sign,” Charles Y. Knight; “The Necessity of 
Standard Gages for Commercial Vehicles as 
Viewed from Railway and Other Engineering 
Practice,” Hermann F? Cuntz; “Multiple Disc 
Clutches,” Joseph A. Anglada. 

Committee reports will be presented by the 
following brances of the Standards Committee: 
Ball and Roller Bearings, David Fergusson, 
Chairma, Broaches, C. E. Davis, Chairman; Car- 
bureters, G. G. Behn, Chairman; Frame Sections, 
J. G. Perrin, Chairman; Iron and Steel, Henry 
Souther, Chairman; Miscellaneous, A. L. Riker, 
Chairman; Nomenclature, H. E. Coffin, Chair- 
man; Seamless Steel Tubes, H. W. Alden, Chair- 
man; Springs, A. C. Bergmann, Chairman; Truck 
Standards Division, W. P. Kennedy, Chairman. 

The meeting will be held during the week of 
the commercial-vehicle division of the Automo- 
bile Show at Madison Square Garden. The socie- 
ty’s sessions will be held in the Madison Square 
Garden assembly hall. 


Western Railway Club. 


At the regular meeting in the Auditorium Ho- 
tel, Chicago, Nov. 21, Mr. Michael Schwarz, Man- 
ager of the Alcohol Utilities Co., presented a pa- 
per on the “Use of Denatured Alcohol in Rail- 
way Service.” Mr. Schwarz’s paper discussed 
first the extent of the use of alcohol for light- 
ing, heating and power purposes in the United 
States previous to the establishment of the heavy 
tax on spirits. He mentioned also its extensive 
use in Germany at the present time. For light- 
ing purposes, the field for denatured alcohol was 
that now occupied to a large extent by the kero- 
sene lamp. Railway waiting rooms in country 
towns and small cities were in many cases light- 
ed, very unsatisfactorily, by kerosene lamps, 
which might be replaced to advantage by lamps 
burning denatured alcohol. 

The report of a test made by the Electrical 
Testing Laboratories of New York City was 
quoted, in which alcohol and kerosene lamps 


were compared as follows: 
Av. cp. C.p. hrs. 
is P40 


1 gal. will last 
38 hrs. 30 min. 
Kerosene .....32 hrs. 42 min. 14.8 484 

About 3% times as many candle-power hours 
were obtained from a gallon of alcohol as from 
one of kerosene. The test showed that with al- 
cohol at 45 cents per gal. a single mantle burn- 
er would furnish 45 candle-power at a cost of 
1.2 cents per hour. 

Alcohol stoves for cooking, Mr. Schwarz stated, 
were being used with success by the Pullman 
Co. in buffet cars, where they had in numerous 
cases replaced gas stoves. 

A denatured-alcohol heater for refrigerator 
ears used for carrying perishable freight in win- 
ter had been developed which would burn for 
ten days without attention. The products of 
combustion were kept in the car, instead of pass- 
ing out a stack, thus increasing the heating 
effect. 


American Institute of Chemical Engineers. 


The program for the fourth annual meeting 
to be held in Washington, D. C., Dec. 20-22, in- 
cludes the following papers: “Advances in Test- 
ing Explosives,” Clarence Hall, Pittsburgh, Pa.; 
“Distribution of Power in Portland Cement Man- 
ufacturing,” Richard K. Meade; “Manufacture 
of C. P. Acids,” J. T. Baker; “Combustion of Pul- 
verized Coal,” L. S. Hughes; “Manufacture of 
Gelatin,” Ludwig Thiele; “The Natural Bitumi- 
nous Rocks of the United States,” S. F. Peckham. 
These papers will be presented at the Wednes- 
day morning session at the New Willard Hotel. 
A meeting will be held Wednesday evening, at 
which Mr. F. W. Frerichs, the retiring president, 
will give an address entitled “Some Problems in 
Chemical Engineering Practice. A—Manufac- 
ture of Chloroform from Alcohol. B—Construc- 
tion of Laboratory Apparatus. C—Manufacture 
and Testing of Shipping Cylinders for Liquid 
Ammonia Gas.” <A paper on the “Manufacture 
and Testing of Carbonic Acid Cylinders,” by 
John C. Minor, Jr., will also be presented at this 
meeting. 

At the Friday morning session there will be 
a symposium of papers on the United States Pat- 
ent System as follows: “The United States Pat- 
ent Office,” E. B. Moore, Patent Commissioner, 


I 
Procedure: 
“SSUC Of the 


U. 8S. Patent Office; “Patent 
Practice of Patent Law Up to 
Patent,” Edward 7. Fenwick, of » 
& Lawrence; “Protection of In. 
ents; Existing Defects and Re; 
Walter D. Edmonds, of Edmon: 
United States Patent System,” 
Kenyon & Kenyon. On Friday « 
Wheeler will present a paper ent; 
tion of the Centrifugal Pump 
vice.” Mr. J. C. Olsen will des. 
Chemical Engineering Educat 
accordance with the vote of the 
list of questions of December, 
Wednesday afternoon wil] | 
visit to the Bureau of Standar: 
there will be an excursion to | 
Proving Grounds at Indian Hea: 
Taft will receive the members 
in the east room of the White lisse on F 
afternoon. Following the rece} n, “ ~ 
bers will visit the United Sta:, Patent ame 
Excursions will be made on Saturday Des - 
to a steel plant at Sparrows nt "Baltim z 
and to the cement plant of th. lewate von 
land Cement Co. a 


American Railway Bridge 
Association. 


The 2ist annual convention s held at th 
Planters’ Hotel, St. Louis, Mo. (c+: 17-19, pes 
convention was called to order Tuesday ‘om 
ing by President Rettinghouse ana was oul 
with prayer, in accordance with this association's 
regular custom. Mr. Rettinghouse in his openin 
address stated that the membership had a 
creased from 193 in 1900 to 490 in 1911. The on 
retary’s report showed that 4° members had 
been added during the past year, and the treas- 
urer’s report showed a balance on hand of $683 

The report of the Committee on “Fireproofing 
Trestle Bridges” was presented by Mr. Lee Jut- 
ton, Chairman. Among the different methods 
of fireproofing mentioned in the report and the 
discussion which followed were the covering of 
caps and stringers with sheet iron and the use 
of so-called fireproof paint. Sheet iron cover- 
ing was objected to on the ground that it ren- 
dered inspection of the timbers difficult, and 
that the sheet iron was quickly rusted away by 
drippings from refrigerator cars. At the alter- 
noon session the report of the Committee on 
“Derricks for Handling Material in Supply 
Yards” was presented. Very little data had been 
secured on derricks for yards use only, although 
a number of roads had sent information re- 
garding derricks used both in yards and on the 
road. The report of the Committee on “Best 
Methods of Numbering Bridges” was read by Mr. 
Jutton in the absence of the Chairman, Mr. 
Stern. The discussion on this report was con- 
cerned with the relative merits of the consecu- 
tive and the mileage systems of numbering. The 
report on “Arrangement of Depot Platforms,” 
read by Mr. C. H. Fake, was a continuation 0 
the last year’s report of the same committee. 

On Tuesday evening a short session was held, 
at which the report of the Committee on “Roofs 
and Roof Coverings” was presented. In the dis 
cussion Mr. Morris Coburn, Chairman of th 
Roofing Committee of the American Railwa) 
Engineering Association, gave it as his opinio 
that coal-tar roofing was cheaper and better ! 
the long run than asphalt roofing. His positio 
was contested by the representatives of variou 
maufacturers of asphalt roofing. 

The report of the Committee on “Brick Veneety 
for Station Buildings,” which was read at 
Wednesday morning session, stated that brick 
veneer was not considered of any great adv 
tage, for the reason that it made the cost ve 
little less than that of a brick building. 
report on “Concrete Tank Construction” was 
read at this session. At the afternoon session 
brief report was presented by the Committee ¢ 
“Pumping Engines.” The committee will be ce 
tinued through the coming year and was au 
orized to make such tests as might be fou 
necessary. The next report was that of 
Committee on “Embankment Protection,” and t 
discussion of this report concluded the meeting 
as no report had been prepared by the Commit 
on “Bridge and Building Records.” 

Officers for the coming year were elected 
follows: President, F. E. Schall, So. Bethleb' 
Pa.; Vice-Presidents, A. E. Killam, Moncton, 
B.; J. N. Penwell, Tipton, Ind: 1. D. Hady 
Chicago, Til, and T. J. Fullem, Chicago, Ili ® 
retary C. A. Lichty, Chicago & Northwestern | 
Chicago, Ill; Treasurer, J. P. Canty, 
Mass. a 4 

The next convention will be he!d at Balti 
Md., Oct. 15-17, 1912. 
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nent in the Aero Club of France and the Aero 
Club of America for a number of years, 


Frederic Cope Whitehouse, famous for his irri- 
gation schemes on the River Nile in Egypt, died 
in New York City on Nov. 16. He was born at 
Rochester, N. Y., in 1842, and educated at Colum- 
bia University, where he graduated in 1861 and 
received a Master’s degree in 1863. Later he 
studied abroad in France, Germany and Italy, 
returning to this country in 1871, when he was 
admitted to the bar in New York State. In 1882, 
he discovered the depression in the Egyptian 
desert now known as the Wadi Raiyan, and 
was long interested in using it as a reservoir 
basin for irrigation purposes. For his efforts 
in the development of Egypt he was made a 
Commander of Osmanieh and Grand Officer Med- 
jidieh by the Khedive. He was a member of 
many learned societies in this country and 
abroad, and was a writer on scientific subjects. 


Engineering Societies. 


COMING MEETINGS. 


NEW JERSEY SANITARY ASSOCIATION. 
Nov. 24-25. Annual meeting at Lakewood, N. J. 
eecy.. J. A. Exton, 75 Beech St., Arlington, 


AMERICAN SOCIETY OF REFRIGERATING 
ENGINEERS. 

Dec. 4. Annual meeting at New York City. 
Secy., William H. Ross, 154 Nassau St., New 
Work City. 

AMERICAN PUBLIC HEALTH ASSOCIATION. 

Dec. 4-9. Annual meeting at Havana, Cuba. 
Secy., Wm C. Woodward, Washington, D. C 


AMERICAN SOCIETY OF MECHANICAL ENGI- 
NEERS,. 


Dec. 5-8 Annual convention at New York 
City. Secy., Calvin W. Rice, 29 West 39th 
St., New York City. 

NATIONAL IRRIGATION CONGRESS. 

Dec. 6-9. Annual session at Chicago, Iil. 
Secy., Arthur Hooker, 214 Hotel La Saile, Chi- 
cago, Ill. 

ASSOCIATION OF AMERICAN PORTLAND CE- 
MENT MANUFACTURERS. 

Dec. 11-13. Annual] meeting at New York City. 
peer Percy H. Wilson, Land Title Bidg., 
Philadelphia, Pa. 

AMERICAN INSTITUTE OF ARCHITECTS. 

Dec. 12-14. Annual convention at Washington, 
D. Cc. Secy., Glenn Brown, the Octagon, 
Washington, D. C. 


AMERICAN INSTITUTE OF CHEMICAL ENGI- 
NEERS. 


Dec. 20-22. Annual meeting at Washington, 
D. Cc. Secy., J._C. Olsen, Polytechnic Insti- 
tute, Brooklyn, N. Y. 


AMERICAN SOCIETY OF AGRICULTURAL EN- 
GINEERS. 


Dec. 27-29. Annual meeting at St. Paul, Minn. 
Secy., J. B. Davidson, Ames, Iowa. 


AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 

Dec. 27-Jan. 3. Annual meeting at Washing- 

ton, D. C. 

Institution, Washington, D. C. 


PACIFIC NORTHWEST SOCIETY OF ENGI- 
NEERS. 


Jan. 6 Annual meeting at Seattle, Wash. 
Secy., Joseph Jacobs, 803 Central Blidg., 
Seattle, Wash. 

AMERICAN SOCIETY OF ENGINEERING CON- 
TRACTORS. 

Jan. 9. Annual meeting at New York City. 

gecy.. at R. Wemlinger, 13 Park Row, New 
y. 








Yor 


MICHIGAN ENGINEERING SOCIETY. 
Jan. 9-11. Annual meeting at Lansing, Mich. 
Secy., Alba L. Holmes, 574 Wealthy Ave., 
Grand Rapids, Mich. 


ENGINEERS’ SOCIETY OF WESTERN PENN- 
SYLVANIA, 
Jan. 16. Annual meeting at Pittsburgh, Pa. 
Secy., Elmer K. Hiles, 2511 Oliver Bldg., Pitts- 
burgh, Pa. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 
Jan, 17-18. Annual meeting at New York City. 
Secy., Charles Warren unt, 220 West 57th 
St., New York City. 
SOCIETY OF AUTOMOBILE ENGINEERS. 
Jan. 18-20. Annual meeting at New York City. 
Secy., Coker F. Clarkson, 1451 Broadway, New 
York City. 





Washington Society of Engineers. 
The annual dinner was held Nov. 21 at Rausch- 
ers in Washington, D. C. The annual meeting 
will be held Dec. 19 at the Cosmos Club Hall. 


American Automobile Association. 
The “Federal Aid” good-roads convention of 
this Association will be held in Washington, 
D. C., Jan. 16-17. 


Municipal Engineers of the City of New York. 


At the regular meeting of Nov. 22 Mr. Calvin 
Tomkins, Commissioner of Docks and Ferries, 
New York City, read a paper entitled “The Port 
of New York.” 


Seciety of Automobile Engineers. 


Papers to be presented at the annual meeting 
in New York City, Jan. 18-20, are announced as 
follows: “Compound Gas Engines and Their Effi- 
ciency,” Eugene P. Batzell; “Present Status of 





Secy., L. O. Howard, Smithsonian - 


Automobile Lighting, Gas and Electric,” J. W. 
Esterline and A. F. Berdon; “Spert-and-Long- 
Stroke Motors,” John Wilkinson; efinitions in 


Connection with Physical Propert of Steel,” 
Henry Hess; “Mechanical Points ‘ tonnection 
with the Construction of Solid ‘r Tires,” 


Charles B. Whittelsey; “Silent C ater 
8S. Ricker; “Automatic Spark A aia St. 
Smith; “Balance of Motors,” By .est R. Fried; 
“Effect of Use of Silicon in Stéel,” Marcus T. 
Lothrop; “Trend of European Automobile De- 
sign,” Charles Y. Knight; “The Necessity of 
Standard Gages for Commercial Vehicles as 
Viewed from Railway and Other Engineering 
Practice,” Hermann F? Cuntz; “Multiple Disc 
Clutches,” Joseph A. Anglada. 

Committee reports will be presented by the 
following brances of the Standards Committee: 
Ball and Roller Bearings, David Fergusson, 
Chairma,; Broaches, C. E. Davis, Chairman; Car- 
bureters, G. G. Behn, Chairman; Frame Sections, 
J. G. Perrin, Chairman; Iron and Steel, Henry 
Souther, Chairman; Miscellaneous, A. L. Riker, 
Chairman; Nome ve WR aR: ae 
man; Seamless S: 
man; Springs, A. 
s DP ic 


: 
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Alcohol stoves for cooking, mr. om 
were being used with success 
Co. in buffet cars, where they had in numerous 
cases replaced gas stoves. 

A denatured-alcohol heater for refrigerator 
ears used for carrying perishable freight in win- 
ter had been developed which would burn for 
ten days without attention. The products of 
combustion were kept in the car, instead of pass- 
ing out a stack, thus increasing the heating 
effect. 


American Institute of Chemical Engineers. 


The program for the fourth annual meeting 
to be held in Washington, D. C., Dec. 20-22, in- 
cludes the following papers: “Advances in Test- 
ing Explosives,” Clarence Hall, Pittsburgh, Pa.; 
“Distribution of Power in Portland Cement Man- 
ufacturing,” Richard K. Meade; “Manufacture 
of C. P. Acids,” J. T. Baker; “Combustion of Pul- 
verized Coal,” L. S. Hughes; “Manufacture of 
Gelatin,” Ludwig Thiele; “The Natural Bitum!- 
nous Rocks of the United States,” S. F. Peckham. 
These papers will be presented at the Wednes- 
day morning session at the New Willard Hotel. 
A meeting will be held Wednesday evening, at 
which Mr. F. W. Frerichs, the retiring president, 
will give an address entitled “Some Problems in 
Chemical Engineering Practice. A—Manufac- 
ture of Chloroform from Alcohol. B—Construc- 
tion of Laboratory Apparatus. C—Manufacture 
and Testing of Shipping Cylinders for Liquid 
Ammonia Gas.” A paper on the “Manufacture 
and Testing of Carbonic Acid Cylinders,” by 
John C. Minor, Jr., will also be presented at this 
meeting. 

At the Friday morning session there will be 
a symposium of papers on the United States Pat- 
ent System as follows: “The United States Pat- 
ent Office,” BE. B. Moore, Patent Commissioner, 
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U. 8 Patent Office; “Patent 6...» 7 
Practice of Patent Law Up to i). |. recede: 
Patent,” Edward T. Fenwick, 0: nll of the 
& Lawrence; “Protection of I). ~~ ee 
ents; Existing Defects and Re, * ~~ 
Walter D. Edmonds, of Edmona P neretag? 
United States Patent System,” ; ~ aan Te 
Kenyon & Kenyon. On Friday | sid “a “ 
Wheeler will present a paper ent; Tt ae 
tion of the Centrifugal Pump nema 
vice.” Mr. J. C. Olsen will des-; “Aaa ~ 
Chemical Engineering Educat ore ae 7 
accordance with the vote of th. ahaa ae . 
list of questions of December. ae 
Wednesday afternoon will devoted 
visit to the Bureau of Standar: On T ae 
there will be an excursion to | ae 


U g 
Proving Grounds at Indian Head “ae ae 
Taft will receive the members the soul 
in the east room of the White }: use 9 “al 
afternoon. Following the reception od 
bers will visit the United States Patent Office, 
Excursions will be made on Saturday, Dee, 
toa steel plant at Sparrows Point + 3 


; 
UT- 





the last year’s repo 

On Tuesday evening a short sé 
at which the report of the Committee 6 
and Roof Coverings” was presented. In th 
cussion Mr. Morris Coburn, Chairman of @ 
Roofing Committee of the American Rail 
Engineering Association, gave it as his opiniot 
that coal-tar roofing was cheaper and better 
the long run than asphalt roofing. His positio 


was contested by the representatives of various 


maufacturers of asphalt roofing. 
The report of the Committee on “Brick Veneei 


for Station Buildings,” which was read at the 


Wednesday morning session, stated that bri¢ 
veneer was not considered of any great adval 
tage, for the reason that it made the cost ¥ 
little less than that of a brick building. 
report on “Concrete Tank Construction” was 


read at this session. At the afternoon session ® 


brief report was presented by the Committee ¢ 
“Pumping Engines.” The committee will be 
tinued through the coming year and was auth: 
orized to make such tests as might be fou 
necessary. The next report was that of 
Committee on “Embankment Protection,” and 
discussion of this report concluded the meetings 
as no report had been prepared by the Commit 
on “Bridge and Building Records.” 

Officers for the coming year were elected 
follows: President, F. E. Schall, So. Bethleh 


Pa.; Vice-Presidents, A. E. Killam, Moncton 
B.; J. N. Penwell, Tipton, Ind: lL. D. Had : 
Chicago, Ill., and T. J. Fullem, ©!\cag® mL; § 


retary C. A. Lichty, Chicago & \ rthwestern $ 
Chicago, Ill; Treasurer, J. P. Canty, %° 
Mass. wy 

The next convention will be he!d at Bal 
Md., Oct. 15-17, 1912. 
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the exposition 
with the result th 
inforced-concrete 
was adopted. 
Studies of the 
were made and 


awarded to a firm 
and Bentivegna 
($238,000) ana 
1909, under the 
Porcheddu. 


The clear open 
ft.) and the rise 
of the intr 


ados ig 
river, 


4 cellular box. wit) 

the arch Proper, @ 
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braced together by z i 

intervals ana by @ 

structure rest< at” 

founded on 
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